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ABSTRACT
Crop damage by wildlife is a significant threat to global conservation and human
development. This interdisciplinary study compared the actual and perceived risk of
primate crop raiding around Budongo Forest Reserve, northwest Uganda during
2004/2005.
Weekly farm monitoring established that at least seven wild species damage crops. and
primates (primarily baboons) are responsible for forty percent of all raids. The creation
of risk maps using GIS technology and logistic regression revealed that those
cultivating maize close to the forest edge are particularly vulnerable to loss. An
elevated level of human presence was found to significantly reduce raids by wild
species although it is not considered effective due to the high social cost. Overall the
majority of farmers experience little damage by wildlife and many other factors limit
agricultural production e.g. insects, weather and domestic livestock; goats raid more
frequently than any other animal and their pruning of maize was proven to significantly
reduce yield.
Despite the low risk of actual loss, semi-structured interviews, focus groups and
participant observation revealed that crop raiding by wild species is believed to be the
most significant limitation to livelihoods in this area. Damage intensity, fluctuations in
social condition and restrictions on traditional crop protection methods all inflate
perceptions of risk. Crop damage by wildlife also symbolizes control by external
forces; the forest is believed to be 'owned' by the same organizations that impose
conservation legislation and restrict access to resources. Raiding species, and primates
in particular, are judged alongside human moral values and local people are more
tolerant of animals they believe they can control or that have associated benefits i.e.
domestic and game species.
This thesis emphasises the need to both reduce damage to acceptable levels and
increase tolerance toward wild species at this site. Mitigation strategies are suggested
that build upon traditional techniques, provide an economic incentive for conserving
wildlife and assist farmers to manage the conflict. Ultimately, however, the success of
any initiative will depend on the participation of local people.
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1. INTRODUCTION
This study is a comparison of the actual and perceived risk of crop raiding.' by primates
around Budongo Forest Reserve (BFR), northwest Uganda. Despite a growing body of
literature examining human-wildlife contlict (e.g. Knight, 2000b, Paterson and Wallis,
2005, Woodroffe et al., 2005), the majority of research focuses on either actual loss or
perceptions of local people toward damage". This study, in contrast, is
interdisciplinary and examines both environmental and social factors at the same time.
A holistic approach to human-wildlife contlict is essential. This will enable the
development of mitigation strategies that are not only effective but acceptable to local
people and thus sustainable in the long term.
Few studies have examined the impact of vertebrate pests upon agricultural systems
and they are seldom included in Integrated Pest Management (IPM) strategies (Van
Vuren and Smallwood, 1996, Hill, 1997). This study will focus on crop damage by
primates as little is known of their impact upon subsistence agriculture despite
considerable conflict throughout Africa and Asia (e.g. Strum, 1994, Knight, 1999,
Madden, 1999, Hill, 2000, Sprague, 2002, Priston, 2005). In addition, primates are
often the focus of conservation legislation which can exacerbate, and even generate
human-wildlife contlict (Knight, 2000a, Hill, 2005), by restricting the use of traditional
crop protection methods e.g. trapping and communal hunts (Conover and Decker,
1991, Hill, 1991, Naughton-Treves, 1996, Ezealor and Giles, 1997, Osborn and Hill,
2005). Farmers also come under the scrutiny of external organizations (Knight, 1999,
Hill, 2005) and can feel frustrated and resentful that their situation is not recognized by
wildlife authorities and conservation agencies (e.g. Conover and Decker, 1991, Jhala,
1993, Wild and Mutebi, 1997, Hill, 2000, Biryahwaho, 2002, Plumptre, 2002,
Wheatley et al., 2002). Thus the utilization of food crops by non-human primates can
I The terminology of human-wildlife contlict carries negative connotations and implies that animals are
aware of the consequences of their utilisation of human food crops. This is, of course, not true.
However, for readability and to align with previous research, phrases such as 'crop raiding' and
'problem animal' will be used throughout this thesis.
2 Notable exceptions include Naughton- Treves (1996), Hill (1997), Gillingham and Lee (2003) and
Priston (2005)
cause significant problems for both farmers and environmentalists. With a current
move toward community-based conservation as an effective method of protecting
biodiversity (liED, 1994, Newmark et al., 1994, Knight, 1999, Naughton-Treves,
2001) this issue must be addressed. Chapter 2 will provide a general background to
vertebrate crop damage, its significance for global conservation and the specific
problems faced by primates and farmers in villages south of BFR.
BFR is the site of increasing human-wildlife conflict and complaints regarding crop
damage are increasing (Byarugaba, Vermin Control Officer, 2006, pers COl11m,
Tweheyo et al., 2005). In addition, endangered primates (i.e. chimpanzees) have been
killed or maimed by non-specific crop protection strategies used to protect fields from
'vermin' species (Waller and Reynolds, 2001, Reynolds, 2005)4. Research is urgently
needed to understand the actual impact of primates on subsistence agriculture around
BFR and this study was established to examine these issues.
Previous research on the use of human foods by primates has tended to focus upon
quantifying crop loss and identifying relationships with external events, including
forest fruit availability, rainfall and distance from the forest edge (e.g. Strum, 1994,
Hill, 1997, Naughton-Treves et al., 1998). These studies highlight the need for a
thorough examination of the crop raiding landscape to identify factors that influence
the likelihood of damage. Geographic Information Systems (GIS) technology is a
flexible and systematic method of integrating data through a spatial reference system
(Michelmore, 1994, Foote and Lynch, 1995, Chou, 1997, Durand et al., 2004). As
such, it can be used in human-wildlife conflict mitigation to identify areas at high risk
from increased competition and negative interaction between people and animals (see
Fox et al., 1996, Le Lay et al., 2001, Sitati et al., 2003, Malo et al., 2004). This
3 Snares, leg-hold traps ('man traps') and poison may be intended for problem animals but due to their
indiscriminate nature, can kill or maim other wildlife
4 Bush pig, baboons and vervet monkeys are all classed as vermin in Uganda policy documents.
Although vermin species are allowed to be killed if causing threat to life or property, non-selective
vermin control methods are illegal in this area (Masindi District Local Government Environmental
Protection Unit Bylaw Section 26(5) of Ordinance Supplement No.2 to the Uganda Gazette No 61,
Volume XCV,8 November 2002 and punishable by fines or imprisonment; these are, however, small
and seldom enforced (Reynolds, 2005).
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research develops a GIS to assimilate factors that impact upon crop damage around
BFR and identify vulnerable areas at the farm level (Chapter 5). Although primarily
concerned with loss by primates, it will examine crop damage by all large vertebrate
species (including domestic animals) to fully evaluate their significance relative to
other risks. This study uses GIS to identify and compare areas at risk from crop
damage by wild, domestic and primate species at one site of human-wildlife conflict.
This is important in order to develop effective management in areas with high levels of
fragmented forest and agricultural development (Chapman and Peres, 2001).
In order to fully understand human-wildlife conflict scenarios, it is not only important
to examine the complex relationship between wildlife and domesticated crops but also
the attitudes of local people and their definitions of problem animals. To date, little
research has focused on the farmer's perspective regarding primate damage to food
crops or attitudes to primates generally (King and Lee, 1987, Hill, 2002, Lee and
Priston, 2005). Chapter 6 will examine this issue but it will not focus on one raiding
species or group (i.e. primates) but all large vertebrates causing damage at this site.
This is essential to fully understand the key factors influencing attitudes and thus
acceptance of future mitigation.
It is clear that specific management strategies need to be developed to both assist
vulnerable, resource-poor farmers to cope with potential agricultural loss and protect
endangered wildlife. However, it is first important to identify the crop protection
techniques in use at conflict sites and evaluate if they are effective at reducing crop
damage. Mitigation around BFR will be more successful if it is based upon methods
that are already accepted by local people. Many studies record which strategies are
used but seldom do researchers address the reasons for the utilization of specific
techniques. Chapter 7 will examine both 'of these important issues in order to
contribute to current research on effective mitigation.
Chapter 8 will compare the actual and perceived risk of crop raiding at this site and
discuss any fundamental differences in results. Although this study is not primarily
3
concerned with conflict mitigation, the information will be used to suggest possible
strategies that could alleviate tension at this site and increase tolerance toward
protected species.
1.1 Study Aims
This study aims to identify the actual risk of crop damage by primates around BFR
alongside perceptions of the problem. As other researchers have highlighted, it is very
difficult to solve human-wildlife conflict but it is possible to "reduce risk by decreasing
the vulnerability of the environment to the risk or the perception of the risk" (Le Lay et
al., 2001, p.452). Whilst this study is primarily concerned with damage by primate
species, it is important to examine other environmental and social factors in order to
fully engage with the human-wildlife conflict scenario.
1.2 Specific Aims
Chapter 2
• Outline the problem of human-wildlife conflict and primate crop raiding in a
global context and its significance around BFR
Chapter 3
• Describe the methods used to measure actual and perceived risk of crop loss
Chapter 4
• Present demographic information for the research sample
Chapter 5
• Ascertain the actual level of crop damage experienced by farmers and how
primates contribute to this loss.
4
• Identify any temporal, spatial or land use variables that may help to identify
which farms are particularly vulnerable to crop damage.
Chapter 6
• Examine local people's perceptions of crop loss in comparison with other risks.
• Explore views toward specific raiding species, in particular primates.
Chapter 7
• Identify which crop protection strategies are being used for primates and other
raiding animals and local people's perceptions toward them.
Chapter 8
• Explore the link between the actual and perceived risk of primate crop raiding
and identify key factors that contribute to this relationship.
• Suggest considerations in the development of successful conflict mitigation that
will reduce both the actual and perceived threat of crop raiding by primates and
other large vertebrates
5
2. PUTTING THE CONFLICT IN CONTEXT
2.1 Human-Wildlife Conflict
Human-wildlife conflict (HWC) has the potential to occur wherever people and
wildlife are in close proximity and thus competing for resources. It has happened for
millennia in most areas of the globe and involves a diverse range of wild species
(Knight, 2000a).
I·IWC can include a direct threat to human life; for example, crocodiles, large felids and
Hymenoptera (bees/ hornets/ wasps) can kill and injure people (e.g. Beier, 1991, Scott
and Scott, 1994, Goyal, 2001, Langley, 2005). In addition, more than 1 million people
worldwide are killed every year by the Anopheles mosquito as a vector for the malaria
parasite (WHO, 2006). HWC can also impact upon livelihoods; carnivores predate
domestic animals (e.g. Rao et al., 2002, Naughton-Treves et al., 2003, Jackson and
Wangchuk, 2004, Patterson et al., 2004, Bradley et al., 2005, Gadd, 2005, Kolowski
and Holekamp, 2006) and wild herbivores compete with livestock for grazing land
(O'Meilia et al., 1982, Viggers and Hearn, 2005). Wild species can also spread disease
to domestic animals, for example, badgers (Meles meles) are believed to transmit
bovine tuberculosis to cattle (Donnelly et al., 2003l However, HWC is not only a
threat to people; animals can be harassed, relocated or killed (e.g. Barnes and Hill,
1992, Knight, 1999, Madden, 1999, Imam et al., 2002, Sitati et al., 2003).
Whilst llWC is not new, an increase in human populations and subsequent destruction
of natural habitat and loss of prey species is forcing wildlife to live within human-
dominated landscapes (Mascarenhas, 1971, Blair et al., 1979, Southwick et al., 1983,
Brooks et al., 1989, Starin, 1989, Else, 1991, Naughton-Treves, 2001, Fall and Jackson,
20(2). This interaction can be detrimental to both people and wildlife. For example,
road-traffic accidents and wildlife strikes on civil aircraft cause injury/ death to both
humans and wild animals in addition to extensive economic loss (Van Gelder, 1973,
5 This relationship is still not well understood. The study by Donnelly et al (2003) demonstrated that not
only did lethal control fail to manage the disease but reactive culling of badgers was actually associated
with a rise in the number of cattle with bovine TB.
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Malo et aI., 2004, Seiler, 2005, Cleary et aI., 2006). The global rise in leisure and
tourism activities also increases the potential for HWC as people visit and utilize wild
spaces. For example, manatees are injured by motorboats in Florida (Aipanjiguly et
aI., 2003), bears attack visitors to Canadian National Parks (CTV, 2005) and tourists
are frequently threatened by primates in Africa and Asia (e.g. Eley and Else, 1984,
Brennan et al., 1985, Lee et al., 1986, Zhao, 2005).
Understandably, HWC can create a negative attitude towards wildlife and reduce
support for conservation (e.g. Parry and Campbell, 1992, Heinen, 1993, Newmark et
al., 1994, Nepal and Weber, 1995, Naughton-Treves, 1996, De Boer and Baquete,
1998, Gillingham and Lee, 1999, Madhusudan, 2003, Gadd, 2005, Okello, 2005,
Tweheyo et al., 2005). In addition, animals may be at risk if local people resist
environmental initiatives and engage in potential 'retributive' action, e.g. trespassing,
poaching, trapping (Little, 1994, Wild and Mutebi, 1997, Knight, 2000a, Rao et al.,
2002, Andama and McNeilage, 2003, Weladji and Tchamba, 2003, Jackson and
Wangchuk,2004). Therefore, HWC has been recognized as one of the most significant
threats to conservation (Morningside Declaration, 1998) and IUCN recently supported
an international workshop to address this issue (World Parks Congress, 2003). One of
the most common, ancient and global examples of HWC is crop raiding (Naughton-
Treves, 1996, Hill, 1997, Sitati et al. 2003, Osborn and Hill, 2005) whereby a range of
animals, insects and birds utilize cultivated crops as food resources.
2.2 Crop Damage by Wildlife
Crop damage by wildlife is not a new problem. However, human population
expansion, migration, the intensification of agriculture and the development of large
scale commercial farming operations is escalating the conflict, and animal habitat
worldwide is being increasingly converted to farmland" (e.g. Poirier, 1971, Blair et al.,
(,It should be noted that whilst population growth drives an increase in the amount of land put under
cultivation, in developing countries the amount per capita has fallen (Dixon et al. 200 I),
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1979, Southwick et al., 1983, Biquand et al., 1994, Hill, 1997, Tattersall, 1998, Imam
et al., 2002, Sitati et al., 2003).
A range of wildlife can damage crops. For example, birds, insects and rodents are
responsible for significant losses to fruit and grains (e.g. Mascarenhas, 1971, Conover
and Decker, 1991, Chitere and Omolo, 1993, Adesina et al., 1994, Tourenq et al., 200 I,
Somers and Morris, 2002, Andama and McNeilage, 2003, Dhillon et al., 2005).
Mammals can be a particular problem (Table 2.1) and many orders damage agricultural
crops either by foraging or destroying the plant through digging or trampling (Primates
are not included as they will be discussed in more depth in section 2.3, however it
should be noted that many species consume human foods \ This is not an exhaustive
list, rather it is used to demonstrate the variety of mammals involved and the disparate
locations where crop damage is known to occur. It should be noted that whilst 12
orders are not found to damage agricultural crops or plantations, they can come into
conflict with humans in other ways; for example, the long nosed bandicoot (Perameles
nasuta - Peramelemorphia) damages suburban lawns (NSW National Parks & Wildlife
Service 2000) and opposums (Didelphis virginiana - Didelphimorphiai raid rubbish
bins in urban areas (Jackson, 1994).
Like many examples of HWC, crop raiding has significant ramifications for both
people and wildlife. Crop damage can result in substantial economic loss. For
example, it has been estimated that up to 25,000 acres of oil palm plantation were
destroyed by elephants in Malaysia in the late 1970's and approximately £50 million
worth of cereal crops are lost to the rabbit every year in the UK (Blair et al., 1979,
DEFRA, 2004). For mechanized and intensive agricultural systems this is a
considerable financial deficit. However, subsistence farmers can lose not only
potential income but also labour and valuable foodstuffs during periods of food
insecurity.
7 In this study, 'human foods' describes crops and fruits grown specifically for human consumption e.g.
in plantations or agricultural areas, including kitchen gardens.
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In extreme situations, crop damage by wildlife can cause people to abandon their farms
and thus their main livelihood (Bell, 1984, Naughton- Treves, 1996, Biryahwaho, 2002,
Madhusudan, 2003, Sitati et al., 2003, Hill, 2004). This is highly significant in
developing countries where a large proportion of the world's poorest people live in
rural areas and are dependent on agriculture (Dixon et al., 2001). In addition,
biodiversity is often high and many raiding species are protected by international
conservation legislation (e.g. Clarke, 1953, De Boer and Baquete, 1998, Madden, 1999,
S itati et a!., 2003).
Whilst crop damage by wildlife can clearly incur high costs at the agricultural
interface, it is important to note that 'pest', 'problem animal' and 'risk' are socially
constructed concepts (Slovic, 1997, Knight, 2000a). Therefore, damage may be
exaggerated, misidentified or over-estimated (Mascarenhas, 1971, Bell, 1984, Putman,
1989, Salafsky, 1993, Biryahwaho, 2002). Views can also change temporally and
spatially (Fitchen et al., 1987, Coleman, 1993, Knight, 2000a) and it is possible for an
animal to be both a problem to one person and a benefit to another (Naughton- Treves,
1996). For example, deer can be despised as a disease vector and cause of vehicle
accidents but venerated as a hunting opportunity (Zinn et al., 2000, Raik et al., 2005).
As Putman (1989) eloquently explains, "pestiness is in the eye of the beholder" (p.2).
Clearly different groups will have different reasons for classifying an animal as a pest
and it is important that these dynamics are understood in any conflict scenario in order
for mitigation to be effective.
As this section highlights, crop raiding is a major source of human-wildlife conflict
around the globe. Numerous species damage crops, however, this study will focus on
crop raiding by primates. Their behavioural flexibility, sometimes intimidating
behaviour and frequently protected status can cause considerable problems for both
farmers and conservationists (Forthman-Quick, 1986, Else, 1991, Strum, 1994, Hill,
2000, Humle, 2003, Lee and Priston, 2005).
II
2.3 Primates as Crop Raiders
A wide range of primate species damage agricultural crops and farmers worldwide
report them to be a signiticant problem (Table 2.2). There are very few taxa that do
not utilize human foods, however, with their exclusively insectivorous diet (Rowe,
1996) it is unsurprising that tarsiers are not recorded causing crop damage. In addition,
dwarf and mouse lemurs are rarely found in cultivated areas due to their restricted
range and sensitivity to human disturbance (Wolfheim, 1983). Siamangs and gibbons
are also unlikely to damage agricultural crops as they are predominately high canopy
feeders, although some species reportedly do come to the ground to eat (Rowe, 1996).
Apart from these anomalies, many primates are able to successfully utilize human
foods. This is a consequence of their feeding ecology; most species are omnivorous,
eat similar foods to people and can thus respond opportunistically to novel items (e.g.
Else, 1991, Southwick and Siddiqi, 1998, Chalise, 200011, Humle, 2003). Like
elephants, many primates also have physical features that help them to consume
different food types (Sukumar, 1990); for example, cheek pouches (Forthman-Quick,
1986, Warren, 2003, Priston, 2005) and prehensile attributes mean they can grip,
manipulate and carry fruits, grains, roots and tubers. Even those primates unable to
grasp effectively have adaptations that enable them to manipulate cultivars; for
example, the aye-aye uses its elongated third finger to gain access to coconuts (Petter,
1977). However, feeding ecology is not the only factor that makes primates effective
crop raiders. They are very intelligent and this can make crop protection difficult;
monkeys can climb fences and baboons quickly habituate to scare devices or
scarecrows (Biquand et al., 1994, Strum, 1994, Priston, 2005). Furthermore, many
primates live in social groups (Else, 1991) and use sophisticated communication to
warn each other of danger (Cheney and Wrangham, 1987). A recent review of 121
_.
primate species known to consume crops suggests that they are most likely to have a
large geographical range and belong to either the great apes or old world monkeys, thus
be large bodied and terrestrial (Ross and Hill, 2006). Interestingly, neither intelligence
nor dietary quality was a significant predictor of whether a species crop raids or not.
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The utilization of agricultural crops by primates is frequently attributed to a lack of
resources''. Forest fragmentation means that species may need to supplement their diet
with human foods (Richard et al., 1989, Strum, 1994, Tweheyo et al., 2005). Indeed,
as many primates are fruit eaters (thus limited by seasonal fluctuations in availability)
they have to be flexible and able to utilize alternative food sources in order to survive
(Krishnamani, 1994). This is supported by the fact that primate damage to agriculture
often increases at times of low forest fruit availability (e.g. Naughton-Treves, 1998,
Hockings, 2006). However, not all species negotiate the forest-agriculture margin only
at times of shortage, for example, some macaques have been named 'weed species' due
to their close interaction with humans (Richard et al., 1989) and red-tailed monkeys in
Uganda thrive in a fragmented environment (Chapman and Peres, 2001). In addition, it
is not inevitable that primates will eat human foods if their availability increases;
baboons exposed to rapid agricultural development have migrated to areas with more
natural habitat (Musau and Strum, 1984, Strum, 1994). However, cultivars may
represent a more efficient foraging strategy for many primate species.
The domestication of agricultural crops has consciously manipulated the natural
defence systems of plants by reducing levels of secondary compounds (i.e. toxins)
(Bell, 1984). This makes human foods easier to digest and nutritionally advantageous
in comparison with their wild counterparts (Sukumar, 1990, Ganzhorn and Abraham,
1991, Strum, 1994). Agricultural crops are also spatially clustered and offer
predictable 'packages' of nutrition (Strum, 1994, Naughton- Treves, 1998). Primates
are, therefore, able to gain more energy for less effort; foraging time is reduced and
they can spend supplementary time resting and socializing (Oyaro and Strum, 1984,
Forthman-Quick, 1986, Eley et al., 1989, Strum, 1994, Saj et al., 1999, Warren, 2003).
Animals that regularly consume human foods also tend to have higher reproductive
rates (Lee et al., 1986) and be in better physical condition, i.e. larger with more fat and
8 It is important to note that on occasion primates have been actively encouraged to eat human foods.
For example, chimpanzees in Tanzania and macaques in India have been provisioned to aid behavioural
research (Wrangham, 1974, Krishnamani, 1994, Wallis and Lee, 1999). Due to their revered status,
many monkeys are provisioned at temples or religious sites in Asia (Southwick et al., 1983, Zhao, 2005).
Vervet monkeys have also been fed to enable tourists to gain a better view of wildlife (Starin, 1989).
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fewer parasites (Eley et al., 1989). While there are clearly benefits to utilizing
agricultural crops as a foraging strategy, there are substantial costs. Primates are at risk
from injury and disease as the congregation of many animals at feeding sites can
increase competition and aggressive encounters (Wrangham, 1974, Brennan et al.,
1985, Imam et al., 2002, Warren, 2003). In addition, animals are exposed to associated
risks whilst traveling and foraging in human areas e.g. electrocution from power cables
and the possibility of fatal disease transmission (Eley et al., 1989, Wallis and Lee,
1999). Primates can also be vulnerable if they become dependent on an artificial food
supply; for example, the closure of a rice mill in Sri Lanka resulted in increased
competition for resources with neighbouring groups of macaques (Dittus, 1977).
Furthermore, animals can be killed by angry farmers trying to protect their livelihoods;
baboons, Syke's monkeys and capuchins have been killed in the Gambia, Kenya and
Costa Rica respectively (Fitzgibbon et al., 1995, Gonzalez-Kirchner and Sainz de la
Maza, 1998, Barnett and Emms, 2002). In South Africa, the problem was acute enough
that entrepreneurs saw a market in baboon meat; a scheme was proposed whereby
problem animals would be processed into canned meat for human consumption and
their body parts sold for 'sex stimulants' (Brend, 1999)9. Clearly primate crop raiding
poses a considerable risk to both the farmer and the animal. This is even more
significant when one takes into account the conservation status of many primate
species.
Many primate crop raiders embody the phenomenon of the 'endangered pest' (Knight,
2000a) and their utilization of human foods is a conservation issue (Hill, 2005).
Whilst the majority of problem species are considered low risk, approximately forty
percent of those listed in Table 2.2 are classed as either vulnerable or endangered due
to deforestation, hunting, persecution and use in traditional medicine (e.g. Tappen,
1960, Poirier, 1971, Nishida, 1972, Petter, 1971', Southwick et al., 1983, Chapman and
Peres, 200 I). This is a real concern as primates play a vital role in international
conservation. In addition to their ecological importance, e.g. seed dispersal (Paterson,
9 The proposed scheme has been dropped after campaigns from conservationists highlighted that it could
increase the demand for bush meat and body parts (Brend, 1999)
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1991, Chapman, 1995, Chapman and Peres, 2001), primates are often used as 'flagship
species' to gain support for environmental initiatives (Walpole and Leader-Williams,
2002) and they can attract considerable foreign exchange from tourism (Siex and
Struhsaker, 1999). The utilization of agricultural crops can undermine these activities
and weaken support for conservation (Strum, 1994, Tweheyo et al., 2005); for
example, gorillas habituated for tourists attack farmers and cause considerable loss to
agricultural crops in Uganda (Madden, 1999). Many primates are protected by local
taboos and cultural myths but in some places this is being eroded by their 'pest' status
(Oates et al., 1992, Southwick and Siddiqi, 1998, Knight, 1999, Imam et al., 2002,
Hum1e,2003).
Clearly primate crop raiding requires further research and Budongo Forest Reserve
(BFR) is suited to a study of this type as the villages around its boundary are
experiencing increasing human-wildlife conflict (see Chapter I). Prior to examining
the actual and perceived risk of crop damage it is important to understand the historical
and social context to this issue.
2.4 Budongo Forest Reserve
2.4.1 The Ecology ofthe Forest
BFR lies between J03TN-2°03'N and 31°22'-31°46'E on the northern edge of the
Albertine Rift in Masindi District, Uganda. It comprises approximately 435km2 of
semi-deciduous moist tropical forest and has been described as a combination of
ironwood forest (dominated by Cynometra alexandriii, mixed forest (dominated by
Celtis 5]). and including mahoganies - Khaya and Entandrophagma 5]), colonizing
forest (dominated by Maesopsis eminiii and swamp forest (Eggeling, 1947). BFR is
the largest mahogany forest in East Africa <~eynolds et al., 2003) and has been
managed for timber extraction since 192610• In 1932, under the control of the British
Protectorate, it was formally gazetted as a central forest reserve and during the 1960's
was home to Uganda's biggest sawmill operation (Eggeling, 1947, Reynolds, 2005).
10 BFR was selectively logged from this time following thorough working plans that controlled the
removal and replacement of all trees (Eggeling, 1947, Plumptre and Reynolds, 1994)
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Today the mill is closed and the forest is managed by the National Forestry Authority
(NFA)II. From 1997, BFR was to be part ofajoint management programme between
local people and the Forestry Department which included the distribution of 40% of
revenue to local communities. However, support did not reach affected groups
(Lauridsen, 1999) and this arrangement is currently not part of the N FA strategy
(Deziderius 2005, Budongo Forest Officer, pers commi.
Local people are allowed to utilize forest resources i.e. firewood, medicinal plants and
water but require a permit to remove timber or rattan cane (Deziderius 2005, pers
comm)12. Whilst NFA Officers do patrol the reserve, illegal logging is encountered
(Lauridsen, 1999, Plumptre et al., 2003a, Reynolds, 2005) and in 2006 chain saws were
heard being used on a regular basis" (Wallace 2006, pers comm). This is a major
concern as the mechanization of pitsawing will not only increase the quantity of timber
taken but also the wastage; illegal logging is more inefficient than legal methods as
there is no regulation or control of extraction (Hamilton, 1984). Numerous Eucalyptus
plantations are also found around BFR. These are managed by the NF A and Uganda's
National Forestry College which is situated in a village on the southern edge of the
forest (Nyabyeya).
BFR is home to numerous duikers, birds and small mammals. In addition, six primate
species are present; the blue monkey (Cercopithecus mitis stuhlmanniii, red-tailed
monkey (Cercopithecus ascanius schmidtii, black and white colobus (Colobus guereza
occidentalisy, baboon (Papio anubis), chimpanzee (Pan troglodytes schweinfurthii) and
potto (Perodicticus potto). Vervet monkeys (Cercopithecus aethiops) are also seen in
the forest but mainly inhabit grassland areas (Plumptre and Reynolds, 1994).
Fortunately, logging appears to have had little negative impact upon primate
populations and in a recent census, BFR was reported as containing one of only four
II The NFA was originally a government department (Forest Department) before its inauguration in
2004.
12 BFR is separated into three zones - 50% production (for timber extraction), 30% buffer (where the
collection offuelwood and non-timber forest products is permitted) and 20% nature reserve (where no
activity is allowed). See Appendix I for a map of these areas.
13 Chainsaws were not heard at NFA logging sites and therefore it is believed they were being utilized for
illegal timber extraction
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viable populations of chimpanzee in Uganda (Plumptre and Reynolds, 1994, Plumptre
et al., 2003a). There are also plans to develop a forest corridor to protect several small
populations that exist outside the reserve in isolated forest patches (Plumptre et al.,
2003a, Reynolds et al., 2003). However, there are notable absences from the
biodiversity of BFR. Many large ungulates were killed during the British protectorate
in an effort to stop the spread of bovine trypanosomiasis to domestic cattle by the tsetse
fly (Baker, 1971)14. In addition, 'control' shooting to protect agricultural areas and
plantations from depredations (Eggeling, 1947, Brooks and Buss, 1962, Reynolds,
2005) resulted in the elimination of elephants from BFR.
2.4.2 The Human Population
The villages on the southern edge of the reserve are composed of a rich diversity of
ethnic groups including Lugbara, Alur, Kakwa and Lendu alongside the indigenous
1 -Banyoro". After a dramatic decline in human population density prior to and during
the British Protectorate", migrants flooded into the area attracted by resettlement
programmes, abundant land and employment at cash crop estates and saw mill
operations (Baker, 1971, Lauridsen, 1999). There was also a later influx of refugees
due to civil unrest in neighbouring countries such as Democratic Republic of Congo,
Rwanda and Sudan (Hamilton, 1984, Johnson, 1996, Hill, 1997, Marriott, 1999,
Paterson, 2005). More recently, migrant labourers have moved into the area seeking
employment with Kinyara Sugar Works Ltd (KSWL)17, a large sugar estate between
14 The colonial government attempted to remove all large ungulates - the food supply of the tsetse fly
(Glossina sp) - from the forest in an effort to eradicate the disease (Turner & Baker cited in Paterson
1991)
15 Masindi District is in the traditional Bunyoro Kingdom, home of the Banyoro. The kingdom was
previously a major African empire but gradually lost territory to other ethnic groups (including the
Baganda) (Taylor, 1969). In 1899 the Bunyoro King (Kabarega) was defeated by the British and some
of the kingdom given to the Baganda (Nzita and Mbaga, 1997). Tension between these two groups still
exists today (Taylor, 1969, pers ohs). ..
16 Tribal wars and disease reduced the population in the 1800s (Eggeling, I947). Later, colonial control
of bush fires encouraged the spread of tsetse and a subsequent sleeping sickness epidemic. As a
consequence, many people were evacuated from the north, west and east of BFR (Paterson, 1991). In
addition, famine, influenza, syphilis and meningitis outbreaks severely reduced the human population at
this time (Baker, 1971, Paterson, 1991). Cattle were also decimated by disease i.e. rinderpest.
17 KSWL opened in 1976 but was closed in 1985 due to political instability. It was recommissioned in
1995 under the management of Booker Tate Ltd and now has an annual turnover of sh26b and is
planning to increase production capacity to 93,000 tonnes. It is in the process of being privatised
(Muwanga, 2005, Doya, 2006, KSWL, 2006)
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BFR and Masindi (Reynolds et al., 2003). However, the closure of the saw mills and
decline of other plantations has meant that many workers have become increasingly
dependent upon subsistence agriculture. Previous studies reported that at least seventy
percent of the population rely on farming as their main or sole source of livelihood
(Hill, 1997, Tweheyo et al., 2005).
2.4.3 Threats to the Reserve
Like many other protected areas 111 Africa, BFR faces a number of threats. The
population of Uganda is increasing rapidly (UBOS 2005). Whilst Masindi District
currently has one of the lowest population densities in the country (UBOS, 2005), it is
predicted that the human population around BFR will double every 25 years (Marriott,
1999). This rise in density has already seen the rapid conversion of forest to agriculture
and nearly sixteen percent of tree cover was lost in this area between 198617 and 200 I
(Plumptre et al., 2003b). In addition, a large area of woodland has been converted to
sugar cane with the reopening of KS WL (Reynolds et al., 2003, Tweheyo et al., 2005).
International companies (i.e. KSWL and British American Tobacco) are also
encouraging local people to grow cash crops on their land as part of outgrower
prograrnrnes'' (Plumptre et al., 2003a, Reynolds et al., 2003).
The rise in agriculture and outgrower programmes is having a fundamental impact
upon the environmental and social landscape around BFR. Soil quality is likely to
degenerate; it has been argued that cultivation of food crops is not the most appropriate
use of this land due to its low level of organicresources (Paterson, J 99 J). The removal
of tree cover is also believed to be contributing to a shortage of water and fuel wood 19
in this area (Hamilton, 1984, Klunne and Mugisha, 2001, Reynolds et al., 2003).
Although the majority of forest has been removed from unprotected land, as resources
dwindle, increasing pressure will be placed on local people to utilize BFR (Plumptre et
18 Outgrowers are local farmers who enter into a contract with companies to use private land for the
cultivation of cash crops. Generally the company bears all initial costs (the land is prepared and the
fanner is supplied with seedlings/ fertiliser). These costs are then subtracted from the profit of the sale
of the crop to the company at harvesting.
1997% of households in Uganda rely on forest products (i.e. firewood or charcoal) for cooking (UBOS,
2005)
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ai.,2003b). Whilst outgrower schemes have the potential to generate important income
in impoverished areas, there is evidence that both sugar cane (as above) and tobacco
can impact negatively on the environment (Geist, 1999, Plumptre et al., 2003a)20,
undermine traditional systems of production (Robbins, 1995) and cause significant
social stress by forcing a local rise in the price of food crops. In addition, farmers
absorb all risks and are vulnerable to loss from factors outside their control e.g. the
weather and financial markets. BFR, and the local people who depend upon it, are also
at risk from international exploitation of its resources. Significant levels of oil have
been found in nearby Lake Albert (Busharizi and Kasita, 2006) and uranium is also
present in this area (Ssonko, 2004). These developments could be a serious concern to
future conservation and human development around the reserve (Plumptre et al.,
2003b).
More positively, there is a strong conservation presence in this area of northwest
Uganda. BFR is the site of long-term field research; the Budongo Forest Project (BFP)
was formed in 1990 primarily to examine issues pertaining to chimpanzee ecology. A
number of local non-governmental organisations (NGOs) have also been formed in the
Masindi District to support conservation initiatives and community development
programmes - the most prominent being Budongo Forest Community Development
Organisation (BUCODO). This is in addition to frequent work by international
conservation agencies, including the Wildlife Conservation Society (WCS) and the
Jane Goodall Institute (JGI).
2.4.4 Threats to the Wildlife
A number of wild animals regularly consume food and cash crops around BFR
including baboons, bushpig, monkeys, porcupines and chimpanzees (Hill, 1997, 2000,
Tweheyo et al., 2(05). Baboons are particularly problematic as they cause significant
damage and are much reviled by local people (Hill, 1997, 2000). Despite growing
antagonism to chimpanzees raiding sugar cane in this area (Plumptre et al., 2003a,
20 These impacts can be indirect, for example most of the snares in use in this area are made from wire
taken from KSWL as opposed to traditionallianas (Tumusiime, 2004, Reynolds, 2005)
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Reynolds et al., 2003), most farmers are still tolerant of their presence and do not
actively hunt them. However, they are at risk from farmers trying to protect fields from
problem species (Chapter I). In addition, bush meat hunting is common in the BFR
despite the national ban (Johnson, 1996, Plumptre et al., 2003a) and protected animals
can be injured by snares left in the forest to capture game species (Sicotte and
Uwengeli, 2002). A snare removal programme is underway to reduce this conflict and
over 230 snares were removed in the first month alone (Quiatt et al., 2002, Plumptre et
al., 2003a, Reynolds, 2005). A new design of live trap was also recently introduced to
reduce the incidence of trap injuries to chimpanzees and protect agriculture from
'vermin' species (PIumptre et al., 2003a, Reynolds, 2003). However, many local
people did not perceive the traps to be an effective strategy and the units were not
maintained (Webber et al., In Press)21.
The consumption of human foods by primates is one of many social and environmental
issues that impact upon livelihoods around BFR. This is a site undergoing rapid
change; the population is rising, natural resources are being depleted and local people
are more reliant on agriculture due to the loss of employment opportunities. Any
examination of human-wildlife conflict must be understood in this context.
21 This refers to research that was conducted as part of this project but is not included in the thesis. The
paper is currently 'in press' and is included in Appendix II.
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3.METHODS
3.1 Introduction
Data were collected for thirteen months between February 2004 and November
2005 (detailed information regarding study periods is found in Appendix 2).
Fieldwork seasons were split as it was necessary to return to the UK to input spatial
data, verify co-ordinate systems and utilize mapping software which was not
available remotely. It was also important to examine the issue of crop damage
during peak periods of agricultural activity and thus heightened actual and
perceived risk. Therefore, the study seasons were structured to coincide with
traditional growing seasons in Masindi District.
Records since the 1930's indicate that Budongo Forest Reserve has one dry season
from December to February and that most of the year is wet with peaks of rainfall
from April to May and August to October (Eggeling, 1947, Taylor, 1969, Paterson,
1991, Tweheyo et al., 2005). The farming calendar is dominated by this bimodal
pattern and planting coincides with the onset of the rains in Marchi April and
August (Figure 3.1). The primary growing season is from March to July and the
main maize crop is grown at this time (Hill, 2000). This period of agricultural
intensity was the initial focus of the study and data were collected from April to
August in both 2004 and 2005 (Study Season 1 and 2):
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Figure 3.1 Mean maximum temperature eC) and rainfall (mm) over the three study
seasons (2004 and 2005)22.Shaded areas depict traditional growing seasons.
22 Rainfall and temperature data supplied by Budongo Forest Project.
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However, in order to identify seasonal variation it was also important to
incorporate data from the secondary growing season (August to end of October).
This period was included in 2005 and is referred to in this thesis as Study Season 3.
3.2 Study Villages
The research study focuses on four villages on the southern edge of the BFR;
Kyempunu, Nyabyeya II, Fundudolo and Nyakafunjo (Figure 3.2). The villages
were selected as they are all on the edge of either the main forest block or a forest
fragment and are within 90 minutes walking distance from Nyabyeya Forestry
College (the central meeting point for the research team), In addition, three
villages chosen were from a sample studied between 1992 and 1994 (Hill, 1997,
2000) and consequently, offer a valuable and unique opportunity to examine crop-
raiding issues in the context of a changing social, ecological and economic
environment.
As Figure 3.2 illustrates, an area of land (lkm x O.Skm) next to the forest edge was
identified in each of the villages (after Naughton-Treves, 1996). These study sites
were all utilised primarily for agricultural purposes and therefore incorporated a
complex combination of fields, buildings, fallow and bush areas". Similar
landscape features were taken into account as much as possible.
All farmers within the study plots were approached to take part in the study.
Village Council Chairrnerr" were visited and advised on the correct procedure for
recruiting local people. Each fanning family was contacted separately to gain their
approval for the project. This process took a considerable length of time but it was
important to build up a relationship of trust with local people before initiating data
collection. Written consent was not felt to be appropriate for this study for a
number of reasons; all those recruited were adults aged sixteen and over, many local
people are illiterate and the culture is predominately based on an oral tradition.
23 Fallow is used to define agricultural land that has previously been cultivated but is now 'resting'.
Bush is used to define non-forested land that is not planted with food crops and has never been
culti vated.
24 Village Councils are elected bodiesand take the place of traditional chiefs in Uganda. They were
established by President Museveni and the National Resistance Movement (NRM) as 'resistance
councils' and are now fully integrated into the current political system (Wild and Mutebi, 1997)
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The research study was outlined verbally to each farmer to ensure their consent was
informed and they were aware of all information that could affect their decision to
take part - see Appendix 3 (ASA, 1999); their participation in the project was
considered as consent. It was also stressed to local people that their involvement in
any element of the research was voluntary and that they could withdraw at any time.
This was reaffirmed and consent renegotiated at all stages of the study (ASA, 1999).
Only one farmer in 2005 stated that they no longer wished to be included in the
research project; data collected in their field has been removed from the analysis.
The final sample consisted of 129 farms and 169 fields as a number of local people
had more than one field within the study area.
3.3 The Research Team
Three Ugandan Field Assistants (one female, two males) were employed to assist
with both crop loss data collection and translation. Inevitably, there was the potential
that the assistants could be seen to be associated with local hierarchies or
conservation projects; however, due to the labour intensive nature of crop loss
measurement and qualitative research it was vital that additional people were
employed on the project. In addition, whilst English is spoken widely in Uganda by
those with a formal education, in rural areas numerous languages prevail. It became
apparent that KiSwahili learnt by the researcher in the UK was useful for greetings
and basic conversation but extremely different to the 'pidgin' version in use in the
Nyabyeya area. Translators were, therefore, essential to the success of the project
and the research team could speak a wide range of local languages including
KiSwahili, Lugbara, Alur, Runyoro and Okebu. They also reflected a range of ethnic
backgrounds and gender to enable the study to work as efficiently in the local
community as possible.
Field assistants and the researcher worked in pairs or as a complete group to collect
crop loss data as this increased inter-observer reliability. To encourage the use of
individual skills and a sense of responsibility for the research, each rnember of the
team was given a specific area of expertise; for example, land use maps or crop
inventories. Research meetings were also held once a week where everyone could
discuss issues related to the project or general topics that might have a bearing on the
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research; for example several very interesting sessions took place discussing myths
and the utilization of trees/ animal species by different ethnic groups.
3.4 Measuring Actual Crop Loss
Each of the four study plots was surveyed for crop damage by wild and domestic
species at weekly intervals. Whilst there has been considerable variability in the
frequency of previous assessments of crop damage (see Hill, 2000, Andama and
McNeilage, 2003, Gillingham and Lee, 2003) weekly monitoring has been used at
other sites of 1km x 0.5km and thus could offer valuable comparative data
(Naughton- Treves, 1996). It was important to examine tracts of land as opposed to a
particular number of fields so that spatial effects could be analysed from the
perspective of the animal (wild or domestic) and not be defined by the boundaries of
agricultural units. Field monitoring will be discussed further in Chapter 5.
3.4. J Spatial Data
A GPS - Global Positioning System - (Silva MultiNavigator or Garmin Legend) was
used to store spatial data such as the corner points of each farm, buildings and the
location of the forest boundary. These data were then downloaded directly from the
GPS to Garmin Mapsource Trip and Waypoint Manager v2 (Garmin International
Inc, Kansas). To ensure that all data were using the same projections, GPS locations
were checked with hard copy datasheets. These points were then converted from
latitude/ longitude co-ordinates to decimal degrees and digitized using ARCGIS9 and
ARCMAP (ESRI - Environmental Systems Research Institute, California). Field
points were then joined to create accurate representations of each agricultural unit
(polygon data). These were overlaid on maps of forest cover (United Nations Food
and Agriculture Organisation Africover Project) and forest loss (supplied by Dr
Nadine Laporte of the Woods Hole Research Centre, US) - Figure 3.325, The latter
were created from satellite images of the field" site between 198617 and 2001 and
depict estimates of forest loss around BFR. The size of each farm (polygon) was
calculated using the area function within ARCGIS.
25 Further information on the creation of these land change maps is found in Plumptre et al (2003b). It
should be noted that it is not possible to differentiate between degraded and regenerating forest.
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Figure 3.4 Photographs depicting land use categories used in
analysis; a) forest, b) degraded forest, c) plantation, d) sugar cane
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Land use was also mapped for every season within each study area and one hundred
metres outside the boundary with the following mutually exclusive categories; forest,
degraded forest, plantation (Eucalyptus or teak), field, fallow, bush, tobacco or sugar
cane (see Figure 3.4 for some examples).
The location of all crop protection methods encountered (e.g. snares and scarecrows)
were also stored in a GPS and digitized on return from the field.
3.4.2 Crop Inventories
The number and type of crops grown were assessed for each field and recorded
during each study season. The average planting density was ascertained for
measurable crops (after Hill, 2000) by selecting four random samples and obtaining
the mean number of stems grown/ crops sown in a 100m2 area.
3.4.3 Farmer Presence
Whilst conducting crop loss data collection in the field, farmers' presence or absence
was recorded. The justification for using presence/absence data as a general
indication of the labour commitment undertaken to protect crops will be discussed
further in Chapter 7.
3.4.4 Goat Damage Study
To ascertain the impact of domestic species on field crops, a small study was
conducted in July 2005 that examined the effect of goat damage upon maize yield:
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Figure 3.5 Diagram of the layout of the goat damage trial
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In a farm belonging to one of the assistants (Jackson Okuti) with the generous
donation of seed by Fred Babweteera (Director of BFP), nine study plots (lOm x
10m) were planted with maize. Three control plots were left to grow without
intervention, three were pruned by goats once a month and three once a week Nine
plots were used to account for any potential variation in soil acidity, termite
presence, water levels etc. A token amount was paid to rent the land with the
agreement that any harvest from the project could be used by the owner. In addition,
funds were given to employ labourers to prepare the land, plant the crop and
undertake weeding as necessary. The maize yield (length and weight of each cob)
was then compared for each experimental condition.
3.4.5 Limitations of Measuring Actual Crop Loss
Selection of the study areas was difficult as no research site was exactly the same in
terms of local forest habitat, distribution of primate species and location of key
landscape features. Indeed an element of variation was necessary in order to analyse
their potential effects upon crop damage. One unforeseen problem was the
destruction of extensive sections of forest fragment during the short lifespan of this
study. All sites have experienced loss of forest over recent years (see Figure 3.3) but
in some areas the majority of tree cover was removed (Figure 3.6).
Measuring farms in preparation for weekly crop monitoring was also problematic. In
2005 many farmers left previously used fields fallow and/or were clearing areas that
were not planted the previous year. This made the creation of three land use maps,
one for each field season, a necessity. Another point to note is that many fields were
irregular shapes so, where this occurred, numerous comer points were taken in order
to get as accurate a measurement of field size as possible.
Records of crop damage events are also potentially conservative due to the presence
of crop protection methods e.g. leg-hold traps'". In order to protect the safety of the
research team, existing paths and boundaries of the crop stand were used to avoid
walking through the centre of a field and therefore triggering a potential trap
26 Leg-hold traps are large, spring-loaded metal devices that snap shut on the leg of any animal (or
. person) that steps into them (Reynolds, 2005).
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Figure 3.6 Photographs depicting the extent of forest loss in
villages around Budongo Forest Reserve
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mechanism. This inevitably made it more difficult to see damage in fields of tall,
dense, mature crops e.g. cassava.
3.5 Examining Perceptions of Crop Loss
Perceptions of the risk of crop damage were examined using a number of qualitative
data collection techniques including semi-structured interviews (SSIs), focus groups
and participant observation.
3.5.1 Semi-Structured Interviews
SSIs were used to examine local people's perceptions of crop loss and specific
raiding species. Unlike more structured techniques, the SSI allows researchers to
discover what the study population believe is important (Drever, 1995, Bryman,
2001c) as opposed to simply the investigator's view of it (Rossman and Rallis,
1998). The combination of open and closed questions used within SSIs also allows
the participant to have an element of control over the interview experience (Drever,
1995), they can influence the direction of the questions and, ultimately, the research.
As Holstein and Gubrium (1995) have argued, a research interview should be an
'active' process, a social interaction as opposed to simply the extraction of
information. This participatory element makes the SSI a highly flexible technique
(Drever, 1995, Bryman, 200 1c) one that allows the researcher to probe and clarify
key points (Drever, 1995) but with considerable freedom in response. Interestingly,
many attitudinal studies completed for conservation projects have used questionnaire
surveys (e.g. Infield, 1988, Newmark et al., 1993, Gillingham and Lee, 1999,
Conforti and de Azevedo, 2003). However, they can be restrictive, extractive and
not always appropriate for investigating illegal or sensitive topics (De Boer and
Baquete, 1998, Hill et al., 2002) such as human-wildlife conflict. For this type of
data, a SSI is a more appropriate research technique.
The interviews also assist integration into the community; people like to have their
views 'heard' (Gilham, 2000) and SSIs are a useful technique to huild rapport with
local people (Hill et al., 2002). The SSI is also informal, face to face and allows for
the communication of non-verbal information (Drever, 1995). Initially a dictaphone
was to be used hut this was i.e It to be too intrusive, particularly regarding
potentially sensitive issues (Bryman, 2001 c). In addition, this was an unfamiliar
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technology within the research sample and, therefore, had clear associations with
formality. Instead notes were taken during the interview and a researcher's log
written which recorded my thoughts and feelings on the interview, the general
progress of the research process and the participants' mood/dress/interactions (Pretty
et al., 1995, Rossman and Rallis, 1998, Gilham, 2000, Bryman, 200 1c).
The interview questions were piloted with two local people who were part of the
same study population (Drever, 1995, Gilham, 2000) but not included in the final
data collection or analysis, and the research team. One person was approached from
every farm within the study area and all SSIs were conducted in the villages or fields
at a time and location that was convenient to the participant. This resulted in a
sample of 104 individuals.
3.5.2 Focus Groups
Focus groups were used to further examine issues and perceptions introduced in the
SSIs. They are, fundamentally, 'group interviews' usually consisting of participants
who have something in common and a moderator who guides the dialogue (Morgan,
1998, Kreuger and Casey, 2000, Bryman, 200 1b). However, rather than be a
question and answer session, focus groups are concerned with discussion, the 'group
norms' that guide this interaction and the meanings behind group communication
(Bloor et al., 2001, Bryman, 200Ib). They were chosen as an appropriate method of
qualitative research for this project as they encourage in-depth discussion of a key
topic and allow participants to compare experiences in order to support or refine their
own opinions (Morgan, 1998, Bryman, 2001b). In addition, focus groups were
considered an important method for this study as I could 'triangulate' findings as part
of the multi method design (Bloor et al., 2001). They were also useful as they
required few facilities or specialized equipment which made them ideally suited for
use in the field.
Focus groups are also a useful arena for group exercises, for example those used as
part of Participatory Rural Appraisal! Participatory Learning and Action methods
(see Pretty et al., 1995, Chambers, 2002). Visual techniques can be particularly
effective when working with communities that have a range of literacy levels and are
a useful stimulus for discussion (Pretty et al., 1995). Ranking exercises are also
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valuable in studies of this type as they (i) make those involved really consider an
issue (Kreuger and Casey, 2000) thus diverting attention from potential differences
and power inequalities (Pretty et al., 1995), (ii) give participants a sense of
ownership and control over the process (Pretty et al., 1995, Chambers, 2002) and (iii)
assist in analysis across the groups (Bloor et al., 2001). As Kreuger and Casey
(2000) describe, another advantage to this type of exercise is that by "using criteria
developed by each person .... you get closer to their reality" (p.49).
Farmers were randomly sampled as representatives from each study area; five men
and five women. The exception was Kyempunu where only five men were selected
due to the small sample size and gender skewed nature of the study plot. Although
recruiting few people to a group does increase the risk of poor attendance and limited
interaction, using small numbers of participants can be useful as a more natural
setting for discussion (Bloor et al., 2001). A total of 31 people took part in the group
sessions.
3.5.3 Participant Observation
Participant observation is a data gathering method whereby researchers observe and
record the behaviour of individuals within a particular group or setting (Bryman,
2001a). It was used to collect information about costs of crop damage, attitudes
towards wildlife and local authorities and crop protection techniques and took place
in fields and social settings, both within and outside of the study sites. An important
element of participant observation is building rapport with local communities and
becoming immersed in their culture (Bryman, 2001a). Informal 'do-it-yourself'
sessions (Pretty et al., 1995, Chambers, 2002) were spent with local people; I learnt
to hoe, plant and weed key subsistence crops.
3.5.4 Limitations of Examining Perceptions of Crop Loss
Perhaps the most significant limitation of SSIs is that they contain "an inherent bias
which often conflicts with the understanding rural people have of the nature of
knowledge and information and therefore of the meaning of questions and answers"
(Mitchell and Slim, 1991, p.68). Western culture is based on the assumption that
there are answers to every question and that knowledge is the expression of these
solutions, as opposed to rural Africa where questions can be open and 'mystery' is
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acknowledged (Mitchell and Slim, 1991). It is important to be aware of this
limitation in order to avoid potential misinterpretation of data; vague answers can
indicate the "enormous complexity in the question and the impossibility of
nutshelling" (Mitchell and Slim, 1991, pg 71). Another limitation of SSIs, and
verbal methods as a whole, is that participants may talk about performing particular
activities but this may not be an accurate representation of everyday life (Gilham,
2000). However, for this study people's 'perceptions' of the issue were important
and by monitoring farms on a weekly basis we were aware of actual action.
Participatory rural appraisal techniques (often including the SSI or a similar
interview process) have often been used with rural communities by development
programmes and therefore there may be an element of expectation from the
participants (e.g. Naughton- Treves, 1996, Biryahwaho, 2002, Hill et al., 2002, Quinn
et al., 2003). This is especially significant around BFR as there has been a plethora
of short term projects that have left communities frustrated with their lack of
outcome (Lauridsen, 1999). Local people can also feel threatened by involvement in
research projects or exaggerate their need if such projects are viewed as a potential
opportunity (Mitchell and Slim, 1991, Siex and Struhsaker, 1999). It was, therefore,
vital to keep emphasizing to local people that this research was neither funded
beyond subsistence nor being conducted on behalf of a future intervention
programme. I would instead stress that the problems the study group were reporting
would be communicated to local NGOs and government offices through reports that
are conditional to undertaking fieldwork in Uganda.
Another difficulty arose when trying to retain positions of equality whilst conducting
the SSIs (Drever, 1995, Gilham, 2000); in Ugandan culture a visitor is given a seat
on entry to the compound. Where possible, I tried to keep on the same level as the
participant (e.g. sitting in the field, on a mat in front of the house, tree trunk),
however, there were a number of occasions where seats were offered to the research
team and to refuse would have appeared rude and insensitive of cultural norms. In
this situation the interviewee sat on the f100r or on a lower level to the interviewer.
The use of translators in SSIs has obvious limitations. The tone of voice used by the
interviewer can alter the context of a question (Gilham, 2000) and words can be
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chosen by the translator that are 'loaded' with hidden meanings or do not accurately
represent the original statement. Nuances in the local language can also be lost in
'back-translation' (Rossman and Rallis, 1998). To counteract this, questions were
piloted and the research team spent a considerable amount of time discussing their
exact meanings. It is consequently believed that the use of translators did not prevent
the research team from obtaining useful data on the perceptions of local people
regarding crop damage and attitudes to specific raiding species.
One of the main limitations of using focus groups was with regard to sustaining
group discussion. This was made more noticeable because I do not speak a local
language fluently. Thus the facilitator needed to translate in addition to moderate the
group which disrupted the natural flow of the discussion. Participants also seemed to
be very comfortable with, and in anticipation of, a question and answer format. This
made it difficult to generate group interaction on an issue despite the encouragement
of the facilitator and research team. This limitation may be associated with cultural
expectations; traditionally, village meetings in this area are dominated by one or two
main speakers (often the most powerful members of the society) and the community
is allowed to ask questions. Participants did appear to view our group meeting as
being a very different experience from what they were used to; as one farmer told us,
"it isn't like a meeting ... we are learning .. .it is like education".
There was a definite advantage to using 'indigenous researchers' as moderators for
the focus group process; participants were more relaxed and the assistants had a good
understanding of all the topics of conversation. However, it must also be recognized
that it could have a negative effect on data collection through "mere over-familiarity
through reticence to shame and repugnance" (Bloor et al., 2001, p.18). I noticed that
field assistants did react differently to specific individuals; in the groups, interviews
and gerieral social situations. Obviously it is difficult to completely eliminate any
cultural hierarchies from research of this nature but I stressed the importance of
creating a comfortable environment for all many times in an effort to limit any bias.
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3.6 Statistical Analysis
SPSS v12.0.1 (SPSS Inc, Chicago, IL) was used for all statistical analyses. As the
data were frequently categorical or of a small sample size, nonparametric statistics
were most appropriate for identifying significant differences and correlations (Siegel
and Castellan Jr, 1988). Chi-square, Kolmogorov-Smirnov, Kruskal Wallis,
Cramer's V and Spearman's Rank were all used to analyse study data. In addition,
backward binary logistic regression was used to identify the significance of key
environmental variables on raid presence. This is discussed in detail in Chapter 5.
All tests are two tailed unless otherwise stated and results considered significant if
p<0.05. Graphs were created in SPSS or Microsoft Excel (Microsoft Corp,
Redmond, WA). Bonferroni adjustments (statistical corrections for multiple tests)
were not used as they can increase the likelihood of type II errors (Perneger, 1998)
and are not appropriate for exploratory research (Bender and Lange, 1998). In the
presentation of results, means are used as it is believed that they give a better
indication of the 'average' amount of loss incurred by those farmers experiencing
crop loss. If median figures are presented, the high number of farms that do not
experience raids could skew our understanding of actual crop damage.
The SSIs and focus groups were analysed using qualitative techniques; 'exhaustive'
and 'exclusive' categories were assigned to the interview notes (Gilham, 2000) and
these were organized to identify key trends (Pretty et al., 1995). Manual techniques,
such as the use of coloured pens were used to highlight the coding process (Drever,
1995, Gilham, 2000). As neither method was taped, this study relied upon notebased
analysis (Morgan, 1998) .. This has the advantage of being quicker, (Kreuger and
Casey, 2000), but it cannot include the same level of depth as taped transcriptions as
not every detail of interaction can be feasibly recorded. It has been argued that
academic focus groups should only be conducted if they can be analysed through
transcription (Bloor et aI., 2001), however, in this study it was felt that meaningful
data could be collected from notes and that this would be the least invasive method
of data collection. A risk index was also created to ascertain local people's
perceptions of crop raiding proportional to other risks and the process will be
explained in more detail in Chapter 6.
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3.7Ethical Considerations and Data Protection
Oxford Brookes University Research Ethics Committee granted ethical clearance in
December 2003 for all stages of the project (Appendix 4).
It was important to follow cultural traditions when recruiting local people to the
project and hence existing political structures were used in this research. By
approaching farmers separately they were able to make an informed choice regarding
participation without pressure from other individuals (Drever, 1995, Gilham, 2000).
However, hierarchies and social tension exist within any gathering where the
participants are well acquainted (Morgan, 1998, Bryman, 200 ]b). Thus every effort
was made to keep the group sessions relaxed, informal and accessible to all.
Another ethical issue was to ensure that the research did not have any adverse effects
upon its subjects. Most farmers are extremely busy during these peak periods of
agricultural activity and it was important not to create a further burden. The majority
of interviews were conducted in farmers' fields so that individuals were able to
continue with their work if they wished. The research team were also careful not to
cause additional damage to agricultural crops whilst monitoring loss.
To ensure the sample were adequately protected, participants were advised that their
information would be anonymised throughout data collection, analysis and any
subsequent publications arising from the research (ASA, 1999). However, this
caused an unexpected problem and one individual was quite angry at this approach;
by not taking his personal details, it appeared to him that we were not taking his
views seriously. From that point on we asked each participant if they wanted to give
their name, every farmer did and their personal information was recorded separately
in order to retain anonymity in analysis and reporting.
It is important that participants are kept adequately informed of research progress
and results. Therefore, the Council Chairmen were told verbally of project progress
throughout the study and in February 2005, a short summary of results from the first
study season was also distributed and discussed (Appendix 5). This was written in
English as all Village Chairmen, as part of their role, are expected to read and write
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in English. However, it was discussed in a local language to ensure there was no
misinterpretation. In addition, a final meeting was held in each study area to
evaluate the research. Such gatherings are important in the development of future
projects and to further the learning of both the facilitators/research team and the
participants (Chambers, 2002). It was also important to manage farewells
appropriately as we had been fully integrated into the community (Bryman, 2001a).
Therefore, meetings took place in the compound of a centrally located farming
family and two members of each household were invited. Soft drinks were provided
as a way of thanking local people for their attendance. The meeting began with a
summary of the project and what I and the research team felt we had gained from the
experience before asking farmers to discuss their views of the study and suggestions
for improvement (Chambers, 2002). At the end of the meeting, all participating
families were thanked and given a small gift of soap and salt that was believed to be
a relevant and 'fair return' for their assistance (ASA, 1999).
Regarding data protection, in the UK all codes and identifying information were
stored in separate locked cabinets and access to the computer files was by password
only. Access was by the named researcher only. Whilst in the field, a lockable box
was obtained to store all hard data and when a laptop was used it was password
protected to ensure confidentiality. As data are for the purpose of research, it may be
used in the future to advance/ develop knowledge and! or for publication. This will
be produced to the same guidelines as the original research; all personal data will
remain confidential and anonymised in publication. However, if it is considered that
any data are surplus to requirements they will be disposed of carefully; hard copies
shredded, disks and tapes erased. A form (without personal information) will also be
used to record the type of data/location/ data initiated and date destroyed.
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4. RESULTS: DEMOGRAPHICS OF THE STUDY SAMPLE
4.1 Introduction
As outlined in the methods section, the study sample comprised 129 farms located
within four study sites (Kyempunu, Nyabyeya II, Fundudolo and Nyakafunjo). A total
of 169 fields were monitored as several farmers owned more than one field.
Demographic information was obtained for 104 farms.
Table 4.1 Total number of fields, farms and the proportion of farmers interviewed in each
study area
Village Total Number of Total Number cf Number Percentage
Farms Fields Intervie-wed Interviewed
Kyernpunu 18 23 16 88.8%
Nyabyeya II 26 38 21 80.7%
Fundudolo 42 53 29 69%
Nyakafunjo 43 55 38 88.3%
Total 129 169 104 80.6%
There is a significant difference in the number of local people interviewed across the
field sites (£=10.63, df=3, p<0.05). Fewer semi-structured interviews (SSls) were
conducted in Fundudolo and this is probably due to the restricted time available at the
site; Fundudolo is the furthest study area from Nyabyeya Forestry College, the meeting
point for the research team (see Figure 3.2).
4.2 Gender
Attempts were made to obtain an even division of men and women, however there is a
significant difference in distribution by gender (X2=3.846, df=l , p=0.05); almost 60%
(N=104) of the sample is male. This difference is not significant at the village level.
4.3 Age
It is not possible to analyse the age of respondents statistically due to small sample size
(chi-square). However, age is not normally distributed (Kolmogorov-Smirnov
Z==2.392, p<O.OI) and 37.5% (N=104) of the sample are aged 46 or above. In addition,
those in Kyempunu are proportionally much older than in the other three villages. It is
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not possible to extrapolate from these data that the village populations are different in
terms of age distribution because only one person was interviewed from each
household. However, personal observation does indicate that Kyempunu has an aging
population.
4.4 Education
A high number of interviewees have not been to school (26.2%, N= I03) which is
comparable with national population statistics; 27% of those aged over 15 in Uganda
have no schooling (UBOS 2005). The majority of the sample (63.2%) have some
primary education but only 10% continued to senior level. There is a significant
difference in the education levels of men and women (X2=7.458, df=l , p<O.OI); 83.6%
(N=61) of men had received some form of education in contrast with only 59.5% of
women (N=42). This is slightly less than the average for women across the country -
65% of women in Uganda attended school on some level (UBOS 2005).
4.5 Ethnicity
Twenty different ethnic groups are represented within the interview sample and there is
a significant difference in their distribution when aggregated into the four primary
groups; West Nile (northwest Uganda), Congolese (Democratic Republic of Congo),
Banyoro (indigenous group) and other (X2=53.3, df=3, p<O.Ol) - see Table 4.2.
Previous studies have reported a much higher percentage of the indigenous Banyoro in
this area than are found in the study sample; in 1959, 80% of people in the district were
from this ethnic group (Tayior, 1969) but by 1996 this had reduced to 12% (Paterson,
2005).
Due to the small sample size, it is not possible to ex~mine the statistical significance of
ethnicity upon education levels. However, some interesting general observations can
be made when the data are grouped into educated/ not educated. All of the Banyoro
respondents (N=5) have some level of education and 86% of the Congolese (N=22)
while only 71% of those people from West Nile attended school (N=56).
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Table 4.2 Ethnic Composition of the Study Sample (N=104)
Ethnic Group Frequency Percentage
Banyoro 5 4.8%
West Nile! Northwest Uganda 56 53.8%
Inel. Lugbara, Alur
Congolese (DRC) 23 22.1%
Inel. Lendu, Okebu
Other 20 19.2%
Inel. 5 from Uganda, 3 from Kenya, I
from Rwanda and I from Sudan
4.6 Farm Size
Size of farm is not normally distributed across the study sample (Kolmogorov-Smirnov
Z=2.612, p<O.OI); 35.7% of participants have farms of less than 2000m2/ 0.2 hectares
and almost a third (30.2%) have farms of over 6000m2/0.6 hectares (N=129). Mean
farm size, however, is small (6503m2/ 0.65 hectares). It should be noted that mean
farm size may be inflated by several large farms in the sample; median farm size
(3781 m21 0.37 hectares) indicates that many local people own farms smaller than the
mean. This skew towards smaller farms at the study site is further emphasized by mean
field size (which takes into account the fact some farmers own multiple fields) at only
5555m2/ 0.55 hectares. See Appendix 6 for a more detailed breakdown of farm
features.
Farm size is negatively correlated with distance from animal habitat (Spearman
rho=0.271, N= 129, p<O.OI); among the study group, the larger the farm the more likely
it is to be closer to forest, degraded forest or plantation. There is no significant
difference between farm sizes at each of the study sites (chi-square).
4.7 Distance from Forest
The majority of farmers (58.1 %, N= 129) cultivate fields within 250m of forest,
degraded forest or plantations. Just over one quarter (27.1 %) have farms that adjoin the
forest and only 19 farms (14.7%) are further than 250m. There are some differences at
village level. Farms in Nyabyeya II are evenly distributed by distance from forest.
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This is in contrast with Nyakafunjo where few farms adjoin forest but 76.7% (N=43)
are within 2S0m of animal habitat. This is a result of areas of bush and fallow being
situated between fields and the boundary of SFR (Figure 3.3). In Kyempunu and
Fundudolo the majority of farms are within 2S0m or adjoining forest or degraded forest
(94.4%, N=18 and 90.4%, N=42 respectively).
4.8 Main Earner
Almost 70% of the study sample (N=103) are dependent on agriculture for their
livelihood. This is comparable with previous studies (Hill, 1997, Tweheyo et al., 200S)
and the national figure of 68% (USOS 200S). Other sources of income include local
conservation projects (i.e. Budongo Forest Project - SFP), Kinyara Sugar Works Ltd -
KS WL (within the factory, outgrower scheme or as a sugar cane guard), Nyabyeya
Forestry College (night watchmen), teaching and small business ventures such as
carpentry, brewing and fishmongery.
Whilst the sample size is too small for statistical analysis (chi-square), there are some
interesting comparisons between the indigenous Banyoro and the migrant groups
regarding employment; 9S.6% of Congolese (N=23) and 67.2% of those from West
Nile (N=SS) are farmers. In contrast, only 40% of Banyoro (N=S) rely on agriculture
to bring money into the household. Age is also a significant factor (X2= 14.441, df=3,
p<O.OI) with 89.4% (N=38) of those over 46 dependent upon farming.
There is no significant difference in the main earner of the household when grouped by
village or education (when lumped into educated/ non educated).
4.9 Wealth
Wealth was estimated for each farming family by·'counting the presence of specific
indicator variables; livestock (goats, chickens and pigs), bicycle, radio, iron sheets
(roofing in contrast to traditional grass materials), other sources of income apart from
farming, other fields outside the study area and a farm larger in size than the median for
this sample (3781 m2). Previous studies in East Africa have indicated that a
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combination of these features are useful indicators of wealth (e.g. Bush et al., 2004,
UBOS 2005) A point was given for the presence of each indicator to a maximum of
nine. Clearly this is a rudimentary measure as it is based on a number of assumptions;
(i) farmers do not have a home (and thus potentially iron sheets) elsewhere and (ii)
selling excess food crops at market does not earn as much income as external
employment. It also does not differentiate between farmers growing food or cash
crops. Cash crops are not included in the analysis as they are dependent upon financial
markets and thus their value can fluctuate. Other variables are not included as they can
be both economically advantageous and disadvantageous; for example, the number of
people living in the household can be a strain on resources but extra labour can reduce
costs during periods of agricultural intensity (Bush et al., 2004).27
Wealth indicators are only normally distributed for this study sample at a low
probability level (Kolmogorov Smirnov Z=1.479, N=103, p<0.05). Thirty three
percent of the sample have between one and three indicators and 53.3% have between
four and six indicators (N= 103). Very few farmers are found at either extreme of
wealth; only 6.8% have either no wealth indicators or more than six. Although the
sample size is too small to analyse wealth indicators by village, a high proportion of
those in Nyabyeya II (85.7%, N=21) and Nyakafunjo (62.1 %, N=37) own more than
four indicators. There is a significant positive correlation between wealth and education
(Spearman rho=0.342, N= 102, p<O.O I); as education increases so does the frequency of
wealth indicators present in the household. Wealth is also negatively correlated with
age (Spearman rho=0.402, N= 103, p<O.O1). In addition, wealth is distributed
differently between ethnic groups; 32% of those from West Nile (N=55) have between
one and three indicators, in contrast, 56.5% of Congolese (N=23) and 80% of Banyoro
(N=5) have more than four.
27 Whilst these data give a general indication of wealth at the four study sites, it is recognised that a
participatory wealth ranking approach (whereby local people are asked to identify and rank items) may
have been a more accurate and informative method (see Naughton-Treves, 1996, de Merode et al., 2004,
Priston, 2005)
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When the wealth indicators are broken down into individual components (Table 4.3), it
becomes clear that not all are distributed in the same way; pigs and iron roofs are
owned by far fewer of the sample than any other of the commodities.
Table 4.3 Percentage of wealth indicators present in each village (N=1033, N=101 b,
N=129C, N=76d), bold figures depict the highest percentage for that category.
*Comparative percentages are taken from the 2002 national census for rural areas
(UBOS 2005)
Village Goat Chicken Pig Bicycle Radio External Iron Other Large
II II II b b Income Roof Fieldsd Farm
II c (.
Kyempunu 62.5 56.3 12.5 43.8 50 27.8 0 25 38.8
Nyabyeya II 66.7 71.4 28.6 61.9 71.4 19 3.8 76.5 61.5
Fundudolo 41.4 72.4 0 44.8 65.5 27.6 7.1 36.8 54.7
Nyakafunjo 43.2 59.5 13.5 57.1 60 37.8 18.6 53.6 48.8
Total 50.5 65 12.6 52.5 62.4 29.8 9.3 50 51.9
Uganda* - - - 35.7 45.4 22.9 49.5 - -
Chicken ownership is similar across the entire sample, however, goats were owned by a
smaller proportion of farmers in Fundudolo and pigs by more farmers in Nyabyeya II
than any other village'". The use of iron sheets as rooting is much lower than the
national average for rural areas and this could be a reflection of the high poverty levels
around BFR. However, it could also be an indication that a number of farmers have a
main homestead elsewhere. Bicycle ownership, in contrast, is higher than the national
average and could be due to employment as many companies/ groups in the area have
schemes to assist members of staff with transport. Indeed, 81.2% of those who do not
own bicycles are farmers (N=48). Bicycle ownership could also be connected to
proximity to markets (Table 4.4).
The twice weekly Karongo Market is the largest market in the area. Local people can
buy and sell food produce and traders from Masindi are often present selling material
items (e.g. cooking pots, shoes, secondhand clothes, school books). Nyabyeya II is
furthest from this market and this may be a reason for the high proportion of bicycles in
this village.
28 Very few cows were seen in this area. They were traditionally kept by the Banyoro (Johnson, 1996)
but many were killed in epidemics of rinderpest and bovine trypanosomiasis (Paterson, 1991).
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Table 4.4 Proximity of villages to Karongo Market
Village
4.2km
6.3km
3.7km
5.7km
Distance from Market
Kyempunu
Nyabyeya II
Fundudolo
Nyakafunjo
Nyabyeya II is close to another market (Kinyara). However, this is not utilized by
many farmers in this sample as it is strongly influenced by its proximity to KSWL and
prices are inflated due to the high number of employed personnel in this area'", The
only difference that is statistically significant between the villages is regarding
ownership of fields outside the study area (X2=9.223, df=3, p<0.05); only one quarter of
interviewees in Kyempunu (N= 12) and approximately one third in Fundudolo (N= 19)
own other farms, in contrast with Nyabyeya II where 76.5% (N=17) own fields outside
the study area.
4.10 Num her of People Living in the House
The majority of the sample have between I and 5 people in their household but almost
30% (N=102) have between 6 and 10. Four interviewees have more than 16 people
living and sleeping within their homestead.
4.11 Time Living in Area
Time living around BFR shows a dichotomous distribution; 13.9% have been in the
area for less than five years but 11.9% have been resident for more than thirty one
years (N=102). The distribution differs by ethnicity; 60% of Banyoro (N=5), 47.8% of
Congolese (N=23) and 50% of other (N=20) have lived on the southern edge of BFR
for over 21 years. Thirty five percent of those from West Nile have been in the area for
less than 5 years but 25.9% have lived in these villages for more than 21 years (N=54).
Distributiori by village is very similar. There are some differences regarding time in
29 It is held on the last Saturday of the month to coincide with payday for factory workers (Lauridsen,
1999)
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the area when analysed by the main earner of the household. Over half (55.6%) of
those running small businesses have lived in Nyabyeya parish for more than 21 years.
Farmers and illegal pitsawers are more polarized in their distribution; the highest
categories for both earning types are 1-5 years (30.6% and 42.9% respectively) and
over 21 years (40.3% and 42.9% respectively).
4.12 Crops Grown
A total of thirty four food crops or fruit trees are grown in farms around BFR and one
farmer grew twenty three different foodstuffs (Table 4.5). Not all crops are
intentionally cultivated (e.g. chilli) but if they can be used as a food for the family or be
sold at market then they were included in the crop inventory. Cassava and maize are
the most frequently grown crops at the four study sites with more than 80% of farmers
cultivating one of them on their land. Fruit trees such as mango, pawpaw and jackfruit
are also commonly observed in farms around BFR. The majority of crops are for home
consumption or for sale in the market; however tobacco and sugar cane are cultivated
as cash crops in this area. The number of farms growing food crops is not statistically
significant across the three study seasons (chi-square). However, it is clear that the
number of fields planted with food crops falls from season 1 to 3:
Table 4.6 Number of fields under cultivation in the study area (N=169)*
Land Use Type Season t Season 2 Season 3
Food Crop 152 149 125
Maize 127 122 89
Cassava 119 115 90
Sweet Potato** 36 56 69
Cash Crop*** 44 17 8
Sugar Cane 5 5 6
Tobacco 39 12 2
Fallow 15 37
Percentage under Food Crop 89.9% S'8.1% 73.9%
* Fields are used in this analysis so that the number of fallow areas can be calculated accurately; rarely
are entire farms fallow, rather they are split into cultivated and fallow sections.
** Sweet potato was included here as, whilst it is only ranked 9th in frequency of observation in farms, it
Was a significant feature of planting regimes in study season 3.
*** Only fields where all Or a substantial area is used for tobacco or sugar cane cultivation are recorded;
some farmers grow very small amounts for personal consumption
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Table 4.5 Food crop and its rank according to frequency grown in sample farms (N=129)
Rank Local Name Other Names Latin Name
Cassava**
2 Maize"
3 Banana*
4 Yam
5 Mango
6 PawPaw
7 Jack Fruit
8 Bean/ Pea"
9 Sweet Potato
10 Pineapple
I I Sugar Cane*
12 Pumpkin
13 Tobacco
14 Aubergine
IS Sorghum
16 Avocado
17 Coffee
18 Okra
19 Chilli
20 Passion Fruit
21 Groundnut
22 Millet
23 Orange
24 Simsim
25 Tomato
25 Soya Beans
26 Onion
27 Rice
28 Soursop"
29 Cabbage
29 Castor
30 Sunflower
31 Guava
31 Potato
Manioc/ Tapioca
Plantain
Cocoyam/ Taro
Papaya
Egg Plant
Guinea com
Lady's finger
Monkey-nut/ Peanut
Finger millet
Sesame/ Benniseed
Brotherheart
Irish Potato
Manihot esculenta (bitter) &
Manihot palmata (sweet)
Zea mays
Musasp.
Colocasia esculenta
Mangifera indica
Carica papaya
Artocarpus heterophyllus
Vigna sp.
Ipomoea batatas
Ananas comosus
Saccharum officinarum
Curcurbita sp.
Nicotiana tabacum
Solanum melongena
Sorghum bicolor
Persea Americana
Coffea sp.
Abelmoschus esculentus
Caps icum frutescens
Passiflora spp.
Arachis hypogaea
Eluesine coracana
Citrus sp.
Sesamum indicum
Lycopersicon lycopersicon
Glycine max
Allium cepa
Oryza sp.
Annona sp.
Brassica oleracea
Ricinus communis
Helianihus annuus
Psidium sp.
Solanum tuberosum
* Few farmers grew complete fields of cane or banana; the rank is high as some individuals have one or
two plants on their farm
** There are two types of cassava (bitter and sweet). They are prepared in very different ways; only
sweet can be picked and eaten immediately, bitter must be dried and is usually pounded into flour
a Beans and peas are aggregated as identification and names can be confusing (e.g. cowpea is another
name for the black-eyed bean). This group includes the cowpea and pigeon pea.
b Identification was made using a photograph from the field. This fruit tree was called 'brother heart' by
the sample but I cannot find evidence of this name as a means of identifying the plant. The 'custard
apple' is known as the 'bullock's heart' but the fruit looks very different.
C The prevalence of maize is a recent development and retlects the large number of migrants in this area;
the indigenous Banyoro traditionally cultivate sweet potato, millet, sorghum and banana (Taylor, 1969).
It also reflects a campaign by the Ugandan government during the late 1980s to increase maize
cultivation for foreign exchange; acreage doubled in Masindi at that time (Nyangabyaki, 1991)
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The crops grown are also different for the three seasons (Table 4.6). Maize and
cassava are grown less frequently in Season 3 but sweet potato cultivation increases at
this time (from 21.3% to 40.8% of fields, N= 169). The reduction in food crops planted
in Season 2 and 3 is due to an increase in land left fallow as opposed to an increase in
the cultivation of cash crops in the area.
4.13 Summary
Analysis of the study sample reveals an economically poor and vulnerable population.
Over one third of interviewees are over 46 years old with few wealth indicators and
little education. A high proportion of women, more than the national average, are also
uneducated. The majority of the sample is reliant on subsistence agriculture and grows
a high number of food crops. Yet many have small farms, at least five dependants and
few opportunities for any external income. However, some individuals are more
economically independent; a small number grow cash crops, almost one third have
another source of income and half own at least one other field. The villages of
Nyabyeya II and Nyakafunjo appear to be wealthier than the other sites, with a higher
proportion of wealth indicators. The Banyoro and Congolese respondents often have
alternative sources of revenue and seem to be wealthier than other local people. Those
from West Nile are poorer than other ethnic groups in this area.
The mixed ethnicity of the sample reflects the migration of workers to Masindi District
for work in sawmills and large cash crop estates; a high proportion of those from West
Nile, Democratic Republic of Congo and other locations have been living around BFR
since the early 1980's. However, there is some indication that people from West Nile
are still migrating to this area as over one third of this ethnic group have been in
Nyabyeya parish for less than five years. In contrast, the low proportion of Banyoro
close to BFR suggests that, in addition to a district level decline in their numbers,
migrants are disproportionally represented on the forest edge. This has been recorded
elsewhere in Uganda (Naughton- Treves, 1997).
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5. RESULTS: ACTUAL CROP LOSS AND INDICATORS OF
VULNERABILITY
5.1 Introduction
Subsistence farming in the tropics is subject to many limitations; the weather, water
availability, soil quality, weeds, birds, pathogens and viruses all damage valuable food
crops (Yayock et al., 1988, Chitere and Omolo, 1993, Oerke and Dehne, 2004). In
addition, a global focus on monocultures has reduced crop diversity thus making plants
particularly vulnerable to insect damage (Dixon et al., 2001, Oerke and Dehne, 2004).
As has been previously outlined (Chapter 2), a high number of animals also eat human
foods. In Uganda, baboons, monkeys, elephants and bush pig all consume or trample
agricultural crops (e.g. Naughton-Treves, 1996, Hill, 1997, Andama and McNeilage,
2003, Kagoro-Rugunda, 2004, Paterson, 2005, Tweheyo et al., 2(05). Livestock can
also be problematic (Naughton-Treves, 1996, Warren, 2003). However, raids by
domestic animals are rarely documented in the literature, despite the tact that grazing
by feral populations (e.g. goats) has a significant impact upon vegetation levels (see
Coblentz, 1978).
There is a need for evidence based research in conservation (Sutherland et al.. 2(04)
and without measuring crop loss it will not be possible to ascertain if reports of human-
wildlife conflict are due to actual damage, exaggerations, misidentifications or the
increase in media and pol itical interest (Mascarenhas, 1971, Bell, 1984, Naughton-
Treves, 1996, Hoare, 1999, Knight, 1999, Siex and Struhsaker, 1999). In addition, it
will not be possible to develop effective mitigation strategies (Van Vuren and
Smallwood, 1996, Naughton-Treves, 1998) that are designed to target specific animals
and features of their raiding environment. However, it is not only important to record
what is being eaten, it is also essential to identify factors that may influence the
probability of damage. Few studies have systematically attempted to do this (Siex and
Struhsaker, 1999) yet highlighting areas of vulnerability will be more effective in
assisting farmers to maximize their yield than estimates of total loss (Somers and
Morris, 20(2).
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Proximity to forest habitat has been highlighted as a key variable that can increase the
probability of crop damage in tropical areas. Indeed, the majority of raids by wild
vertebrate species are reported to be within 300m of the forest boundary (e.g.
Naughton-Treves, 1996, Hill, 1997, Madden, 1999, Saj et al., 2001, Andama and
McNeilage, 2003, Warren, 2003, Priston, 2005, Tweheyo et al., 2005). Distance from
animal habitat or natural forage also has an impact on the level of conflict with prairie
dogs, moose and birds (Zinn and Andelt, 1999, Tourenq et al., 2001, Seiler, 2005).
The research suggests that those living closest to animal habitat (i.e. forest) or nest sites
will experience the most damage from wildlife. However, it is important to examine
other factors that may influence the movement and foraging of crop raiding species.
For example, distance from fallow areas is significant at some sites of human-wildlife
conflict as it is believed to act as a wildlife 'refuge' (Naughton- Treves, 1997, Andama
and McNeilage, 2003, Gillingham and Lee, 2003). In addition, proximity to human
settlements (Madhusudan, 2003, Sitati et al., 2003, 2005) and migration routes
(Sukumar, 1990) are predictors for crop damage by elephants, and bird damage is
associated with the distance from perching trees on the edge of fields (Somers and
Morris, 2002). The number of fields between a farm and animal habitat has also been
found to be significant in some studies as local people benefit from the vigilance and
crop protection of their neighbours (Bell, 1984, Hill, 1997, Naughton-Treves, 1997).
Seasonal variation may also impact upon the distribution of crop damage; raid events
are frequently connected to the presence of human foods and a decl ine in natural forage
(see Mascarenhas, 1971, Petter, 1977, Musau and Strum, 1984, Dardaillon, 1987,
Biquand et al., 1994, Strum, 1994, Naughton-Treves, 1996, Siex and Struhsaker, 1999,
Peine, 2001, Humle, 2003, Reynolds et al., 2003, Tweheyo et al., 2005, Hockings,
2006). This would suggest that the risk of crop damage by large vertebrates is not
consistent throughout the year but is subject to peaks of intensity. However, there is
some evidence that animals will raid even if natural forage is available (Sukurnar,
1990, Warren, 2003). Previous research also suggests that crops are not equally
vulnerable to damage; maize and cassava often experience considerable loss
(Dardaillon, 1987, Naughton- Treves, 1996, Hill, 2000, Chalise, 200011, Gillingham
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and Lee, 2003, Weladji and Tchamba, 2003, Priston, 2005). It is not clear whether
animals are being selective in their depredations or simply eating the crops that are
most frequently grown (Hill, 1997, Naughton-Treves, 1997, Saj et al., 2001, Andama
and McNeilage, 2003, Warren, 2003, Priston, 2005). Cash crops can also be vulnerable
to depredations i.e. cardamom, cacao and sugar cane are all eaten by primates (Chalise,
2000/1, Humle, 2003, Reynolds et al., 2003). Sugar cane is a particular problem
because it is available all year, has a high potential economic value and is frequently
eaten by endangered animals, i.e. chimpanzees (Naughton- Treves et al., 1998,
Reynolds et al., 2003, Tweheyo et al., 2005).
The aims of this chapter are:
• To identify the main causes of crop damage around BFR
• To ascertain if there is any difference in the risk presented by different raiding
species, especially primates
• To identify factors that affect vulnerability to crop loss by domestic and wild
animals
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5.2 Methods
5.2.1 farm Monitoring
All farms (N=129) were visited on a weekly basis and canvassed for crop damage by
large animals (2kg and above). A damage event (raid) was defined as any area of
continuous crop loss attributable to one species. It should be noted that there are two
distinct categories that define crop damage; the plant can be used as part of a feeding
strategy or damaged accidentally. The majority of examples are in the former, however
loss from species such as cow and buffalo appears to be non-nutritional; crops are
mainly destroyed through trampling not foraging. It is important to include this sample
however, as they are still losses that must be carried by the farmer. The central point of
each raid was entered into a GPS and this was repeated where more than one crop was
damaged. The animal responsible and crop type/ part! maturity were recorded on a
datasheet (Appendix 7). It is important to standardize crop loss measurement in order
to enable effective comparison across sites, therefore the information included in the
data sheet was largely directed by Hill et al., 2002. Due to the paucity of observed
raids, secondary evidence was used to identify raiding species. If two pieces of
evidence could not be found (e.g. dental impressions or spoor) or the damage was more
than one week old then the raid was recorded as ad hoc. This was to ensure that the
classification of raiding species was as accurate as possible. For example,
differentiating between animal damage and the cultivation practices for tobacco can be
difficult because farmers tear the flower heads and top leaves from the stem as part of
the growing cycle.l"
Due to the difficulty in distinguishing between secondary evidence from monkey
species, data from red-tailed monkeys, blue monkeys, vervet monkeys and black and
white colobus monkeys are aggregated. It should be noted that red-tailed monkeys
were the only primate species actually observed eating human foods during the study.
30 This is known as 'topping' and encourages the development of suckers on the axils of the leaves which
must be removed prior to harvesting (Yayock et al., 1988). The process is believed to increase the
tobacco's nicotine content (Geist, 1999). .'
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Data from bush duiker (Sylvicapra grimmiai" may also include damage by bushbuck
(Tragelaphus scriptus). When asked to identify the raiding species using pictures, field
assistants and farmers repeatedly indicated that bush duiker was responsible for
secondary evidence and subsequent crop damage. However, only bush buck were
observed in fields and their skins seen in the homes of local people.
Crop damage was measured by counting damaged stems and converting to m2 using
average planting densities (i.e. banana, maize, cassava) or measuring directly in m2 for
sown crops (i.e. millet, beans) (after Naughton- Treves, 1996). It is important to note
that 'damage' does not necessarily mean complete loss; for example, the farmer may be
able to retrieve some cobs when maize stems are trampled by bush pig. However, the
yield will be significantly reduced. Furthermore, estimates of area lost are conservative
for this study as not all planting densities are calculable either due to a limited number
of fields planted with the crop or the nature of the crop type; it is difficult to assess the
damage area of fruit as there is little consistency to yield on a branch. Loss to specific
crops can also be very difficult to measure. For example, identifying the number of
stems damaged in a chimpanzee raid on sugar cane is problematic as individuals will
travel deep into the densely planted, seven foot high crop. In addition, stems can be
bent and trampled in a raid but still harvestable.
During farm monitoring the presence of damage by other factors (e.g. weather, insects,
termites and people) was also' recorded. Insect damage was defined by the presence of
holes or marks on the leaves or stem of the plant. Stem damage (whereby the stem of
the plant was eaten from the inside) was so prevalent that it is recorded separately.
Damage by people was identified in the same way as that for animal species, with two
pieces of evidence including independent verification-
31 The bush duiker is also known as the common or grey duiker iCephalophus sp), however the
Silvicapra taxonomic classification is used here (as per Kingdon, 1997) as this was the field guide used
during the study. .
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5.2.2 Goat Damage Study
To ensure that goats pruned every plant in the three experimental conditions, the
animals were walked slowly up and down each line of maize in the study plot. Any
stem that the goat did not touch was pruned by hand.
The crop was harvested in late November 2005 and all cobs weighed and measured
(length) using a spring balance and tape measure. To ensure accurate results, data for
one hundred cobs from each condition (weekly pruning, monthly pruning and control)
were randomly selected using number tables and used in data analysis.
5.2.3 GIS Analysis
A GIS was used to ascertain the relationship of key variables with the presence of crop
1
raids. Farm vector and raid point data were digitized at a resolution of 812.25m~
(28.5m x 28.5m) and layered in a raster based system (Appendix 8 gives examples of
the vector and point data used for one sample village). A raster system is a useful way
of examining spatial data as the size and shape of each unit of analysis is consistent
(Chou, 1997). The course resolution was selected to correspond with existing forest
loss maps of the area and to ensure that there was no spatial autocorrelation (SA)
between grid cells. As Segurado et al (2006) demonstrate, SA can overestimate the
statistical significance of spatial relationships and increase the potential for type I
errors; other studies of human-wildlife conflict have had to use relatively low
resolution due to this issue (e.g. Sitati et al., 2003). Its treatment can also significantly
impact upon subsequent models and management practice (Stephenson et al., 2006). In
this study, Moran's I statistic was used to test for SA using Crimestats software v.3.0
(N.Levine & Associates, Houston, TX).
A sample of 1247 (Season 1), 1231 (Season 2) and 1222 (Season 3) grid cells was
created and these were exported into SPSS for logistic regression analysis.
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5.2.4 Logistic Regression
Raid presence or absence was used as a dichotomous dependent variable and key
environmental factors tested for their significance (e.g. presence of specific crops).
Presence/ absence data has been used to examine the significant effect of variables in
other studies of human-wildlife conflict (e.g. Tourenq et al., 2001, Sitati et al., 2(03).
The distance function in ARCGIS was used to calculate the distance of each grid cell
from other environmental factors, i.e. the forest edge32 or fallow areas (after Sitati et
al., 2003, Kolowski and Holekamp, 2006, Stephenson et al., 2006). Data were
analysed using a backward binary logistic regression procedure. Entry and exit
variables were defined by the Wald statistic with probabilities of 0.05 and 0.1
respectively.
To plot the probability of a raid occurring for each grid cell and produce risk maps, the
estimated coefficients (B) from logistic regression were entered into the GIS using the
following formula:
Prob (raid) =
I +e-·
where e is the base of the natural logarithms (approx 2.718) and Z is the linear
combination:
Boand BI are coefficients estimated from the data, X is the independent variable and p
is the number of independent variables (formula and description taken from Norusis,
1999).
32 Distance from forest edge was calculated using forest, degraded forest and plantations as all constitute
primary habitat for raiding species at this site.
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5.3 Results
5.3.1 Crop Damage around Budongo Forest Reserve
Farms around BFR are vulnerable to crop damage from a number of factors, including
large vertebrates (e.g. primates and ungulates), insects, termites/ stemborers, birds,
disease, weather, people and small vertebrates (e.g. rats and squirrels). As Figure 5.1
demonstrates, there is a statistical significance in the presence or absence of these
factors (X2=136.03, df=7, p<O.OI). Eighty percent of farms (N=129) experience at least
one raid by large vertebrates but this is not the most frequently observed cause of crop
damage. Evidence for insect damage (including crickets, grasshoppers, worms and
caterpillars) is found in 82.1 % of farms.
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Figure 5.1 Percentage of farms with the presence of different crop damage factors
(N=129)
Stem damage is also a common problem and is seen in 74.4% of farms. The majority
of stem damage is seen in maize; the plant appears to grow normally but is being
destroyed from the inside. As an elderly male farmer lamented, "you don't know
there's a problem til the stem falls over". Local farmers ascribe the damage to termites,
and indeed they were witnessed in the field (Figure 5.2), however, it could also be due
to a type of stem borer such as Busseola fusca or Chilo partellus which can be
particularly problematic to maize in the tropics.
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Maize is not the only crop vulnerable to stem damage. Tobacco, sugar cane and
sorghum are also affected. In addition, crop disease is found in 41.8% of farms. This
includes the debilitating cassava mosaic, maize streak and banana wilt.
Evidence for crop damage caused by extreme weather is a feature of 38.7% of farms
and includes hailstones, strong winds, flooding and drought. Perhaps the 1110st
surprising damage is due to people; 27.9% of farms experience crop loss as a result of
careless weeding, out of control fires, children playing and flattening by vehicles.
'People raids' on sugar cane fields are also frequently observed (Figure 5.3).
5.3.2 Crop Damage by Large Vertebrates
Although there are many crop damage factors present around BFR, this study is
primarily concerned with loss by large vertebrates, especially primates. It is a common
problem in this area; 689 raid events were recorded and a total of 6093.7m2 of
agricultural crops damaged over the three field seasons. Furthermore, 336 ad hoc
observations could not be included in the analysis because there was no evidence as to
the species responsible; damage had been cleared by the farmer or the secondary
evidence was either not clear or not present due to extreme weather conditions.
A high proportion of farms experience crop damage by large vertebrates and the mean
number of raids for the study period is 4.58. However, crop damage is not evenly
distributed across the sample:'
Table 5.1 Mean number of raids, area damaged (nr') and percentage damaged (%) by
large vertebrates per farm and village (N=129) over the three seasons
Level ofAnalysis Mean Number Mean Area Mean Percentage
of Raids Damaed (m2)" Dama ed (%)
Individual Farm 4.S8±6.27 47.24±70.8 1.94% ±7.6
Village
Kyempunu 6.ll±7.26 29.03±35.04 1.16±2.01
Nyabyeya II 7.85±8.56 56.35±8J. 92 O.84±I.12
Fundudolo 4.24±5.61 50.79±77.65 I.ll:i: J.75
Nyakafunjo 4.58±4.28 45.88±68.S1 3.76±13.02
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Figure 5.2 Photograph depicting termite damage to maize
stem
Figure 5.3 Photograph depicting children eating sugar cane on
their way home from school
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The majority of farms (n=82) have between one and ten damage events but a small
number (n=7) experience twenty-one or more (Figure 5.4a). As Figure 5.4b
demonstrates, the total area damaged also varies; 65 farms have between 0.1 and 50m2
damaged but 7 lose more than 200m2 to large vertebrates. There is a significant positive
correlation between the number of damage events experienced and the area damaged
by farm (Spearman rho=0.820, N=129, p<O.OI).
Whilst it is clear that the majority of farms experience low levels of crop damage by
large vertebrates, a small proportion are greatly affected; II farmers lost over 3.1 % of
their potential cultivable land area during this study (Figure 5.4c). There is no
statistical difference in the presence of damage and wealth (chi-square), which
indicates that all wealth levels are equally affected by crop raiding, however this does
not reflect people's ability to cope with crop damage.
5.3.3 Damage to Specific Crop Types
Large vertebrates eat at least seventeen different types of food crops! fruit trees around
BFR. However, as Table 5.2 indicates, not all crops are damaged in equal measure;
45.1 % of all raid events and almost half of the total area lost is maize (N=689 and
6093m2). Twenty three percent of all damage events are to cassava but only 16% of
the total area damaged is cassava. Maize and cassava are also the most frequently
grown crops in this area.
Banana is the third most commonly grown foodstuff and it receives a high number of
raids (n=51). However, it is only ranked 8th in total area lost to crop damage. In
contrast, sweet potato is grown in few farms and yet it experiences many damage
events (n=43) and the second highest area lost to crop damage by large vertebrates
(1028.41 m2).
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1-10 11-20 21+
Crop Damage Events Experienced During the Study
Period
None 0.1- 50.1- 100.1- 150.1- 200.1- 250.1
50m2 100m2 150m2 200m2 250m2 m2+
Area of Crops Damaged During the Study Period
None Under 1% 1.1-2% 2.1-3% Over31%
Percentage of Farm Damaged During the Study Period
Figure 5.4 (a) Number of damage events, (b) area of crops damaged in m2 and (c)
percentage of farm damaged by large vertebrates over the 3 field seasons (N=129)
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The following are in the top twenty most commonly grown crop types around the study
sites and yet they are not eaten by large animals (grown rank in parenthesis) - pineapple
(10), aubergine (14), avocado (16), coffee (17), okra (18) and chilli (19).
Table 5.2 Frequency of damage events and area damaged by crop type (bold figures
represent the highest frequency, area lost and rank)
Crop Frequency (?l Area Losttm") Frequency
Raids' Grown (rank)
Maize 311 3022.39 2
Cassava 165 976.61 1
Bitter 76 412.93
Sweet 78 487.01
Not Recorded II 76.67
Banana 51 130.95 3*
Sweet Potato 43 1028.41 9
Yam 27 327.94 4
Pawpaw 21 6
Beans/ Peas 23 172.76 8
Tobacco 15 206.74 13
Sugar Cane 10 11*
Soya Beans 7 26
Jackfruit 4 7
Mango 4 5
Ground Nuts 3 149 22
Millet 2 79 23
Sorghum 2 16
Pumpkin 1 12
689 6093.7
"These figures are inflated. Many farmers do not have entire fields of sugar cane or banana plantations
but a few plants on their land for personal consumption or sale in local markets.
5.3.4 Crop Damage by Specific Animal Species
Eleven large vertebrate species damage cultivated crops at the study site (Table 5.3).
Wild animals are responsible for more than half of all recorded damage events and over
62.2% of area lost (N=689 and 6093.7m2 respectively).
Primates frequently eat human crops and 40% of all damage events (N=689) are
attributed to this mammalian order. Indeed, baboons are responsible for 33.8% of the
area damaged at this site and consume more crop types than any other wild species
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(n=13). Monkeys also raid often (n=92) but only 212.lm2 of damage is due to these
animals. Damage by chimpanzees, however, is rarely recorded.
Table 5.3 Frequency of damage events and area damaged by animal species (bold figures
indicate the highest rank for that category)
Crop Raiding Latin Name
Species
Raids
(Freq)
Area Damaged
(m')
Number of Crop
1}_£esDamaged
Wild
Capra hircus
Sus scrofa
Bos taurus
Ovis aries
Sylvicapra grimmia
Cercopithecus & Colobus sp.
Papio anubis
Pan troglodytes schweinfurthii
'jPotamochoerus sp,"
Syncerus coffer
Hystrix cristata
394
35
92
164
13
83
4
3
Bush Duiker
Monkey
Baboon
Chimpanzee
Bush Pig
Buffalo
Porcupine
Domestic
Goat
Domestic Pig
Cow
Sheep
Pig*
3791.36
353.5
212.1
2059.5
8.9
1006.8
137.36
13.2
5
3
13
6
4
4
2
282 2033.6
250 1664.6
19 123.8
12 244.5
1 0.7
13 269
689 6093.7Total
10
6
5
1
4
19
* Secondary evidence at the raiding site confirmed the animal responsible to be pig; however, in these
cases it was not possible to determine whether it was a wild or domestic species
Ungulates cause significant amounts of crop damage; 12% of all raids and 16.5% of the
total area lost is attributed to bush pig. Domestic species are responsible for 40.9% of
all damage events in this area, with goats causing the largest proportion of this loss.
They eat ten different crop types, are responsible for 36.3% of crop raids and 1664.6m2
of actual damage. Other domestic animals (pig, cow and sheep) cause only 32 raids and
6.05% of total area damaged over the study.
There is a significant distribution in the maturity of crops damaged by animals when
grouped into wild and domestic species (X2=78.456, df= 1, p<O.O1). Ninety four percent
(N=~82) of all raid events by domestic livestock are on immature crops (Figure 5:5).
33Previous studies refer to the presence of Piporcus in this area (Hill, 1997, Tweheyo et al., 2005)
although the IUCN action plan suggests it should be P. larvatus at the edge of its range (Vercammen et
al., 1993). It is not possible to verify the taxonomy of this species as no bush pig were observed during
the study. .
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In contrast, over one third of damage events by wild animals are on mature crops
(N=394). All animals consume immature crops more frequently than mature and for
some species this is particularly evident; 97.6% of goat raids (N=2S0) and 74.3% of
baboon raids (N=164) are upon immature foodstuffs. For monkey and bush pig,
however, the difference between damage on immature and mature crops is small (8.6%,
N=92 and 1.2%, N=83 respectively).
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Figure 5.5 Maturity of crop damaged by wild and domestic species (N=676)
There is also a significant difference in damage events by wild and domestic species by
crop type (l=2I.S78, df=6, p<O.OI) - Table S.4.
Wild species are responsible for 88% of all damage to cash crops in this area (N=2S).
Sixty percent of all maize raids (N=30S) and fruit raids (N=78) are also by wild species
(when 'pig' is removed from analysis). In contrast, domestic animals eat a higher
proportion of yam (70.3%, N=27) and sweet potato leaves (S2.3%, N=42). A Ithough it
is not possible to analyse statistically due to small sample size (chi-square), some
species appear to target specific crops.
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Goats eat every category of crop type. Baboons also damage a high number of
different crop types but predominately maize, cassava and cash crops (i.e. tobacco).
Additionally, local people report that baboons take chickens although this was not
observed during the study. Other species appear more specific in their crop choices;
for example, monkeys consume a high level of cultivated fruit and maize, and bush pig
eat mainly cassava and maize.
Table 5.4 Frequency of crop damage by animal species, crop type and plant part*
(N=689)
Sweet Cassava Maize Fruit Cash Yam Other Total
Potato Crol2s
Wild 20 92 185 47 22 8 20 394
Bush Duiker 4 25(L) 0 0 0 0 5 (L) 34
Monkey 0 0 62 (C) 30 (FR) 0 0 0 92
Baboon 12 (L,T) 20 (T) 93 (L,C) 9 (FR) 18 (L) 0 12 (L) 164
Chimpanzee 0 0 I (C) 8 (FR) 4 0 0 13
Bush Pig 2 (T) 44 (T) 29 (C) 0 0 8 (T) 0 83
Other 2 (L,T) 3 (T) 0 0 0 0 3 (L) 8
Domestic 22 69 120 31 3 19 18 282
Goat 17 (L) 61 (L) 117 (L,C) 28 CL) 3 (L) 8 (L) 16 (L) 250
Other 5 (L,T) 8 (L,T) 3 (L) 3 0 I I (L) 2 (L) 32
Pig I (T) 4 (T) 6 (C) 2 CL) 0 0 0 13
Total 43 165 31 I 80 25 27 38 689
(No pig) 42 161 305 78 25 27 38 676
* L = leaves, C = cob, T = tuber, FR = fruit, Blank = other i.e. stem, pod or a combination of parts
There is a significant difference in the distribution of damaged plant part when grouped
by wild and domestic animals (X2=430.309, df=5, p<O.O1). Ninety four percent of all
raids by domestic species (N=282) target the leaves of the crop. Wild animal damage
is more variable with regard to plant part; 40.8% of damage events were on maize cobs
and 23% on tubers (N=394). Goats eat mainly leaves and bush pig cobs and tubers.
However, baboons appear less selective and consume all crop parts.
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5.3.51njluence of Goat Damage on Maize Yield
It is clear that domestic animals, in particular goats, cause significant damage to crops
around BFR and the goat damage study reveals a difference in the weight and length of
cobs as a factor of controlled pruning by these animals (Table 5.5). Cobs from plants
damaged on a weekly basis are half the length and 26% lighter than the control group.
Table 5.5. Impact of controlled goat damage on maize cob length and weight (N=300)
Pruned Once A Pruned Once A Control
Week Month (No Damage)
Mean Cob Length (cm) 8.71±2.08 13.04±2.11 18.41±3.24
Range (cm) 5.08-20.32 10.16-16.51 12.7-24.13
Mean Cob Weight (g) 174.3±32.9 214.5±12.9 238.4±28.4
Range (g) 80-220 190-240 190-300
When divided further, the variation in cob length is clearly seen; only those on plants
pruned once a week are less than IOcrn. In contrast, the majority of cobs above 20.1 cm
(93%, N=43) are from the control group:'
70
60
III Once a Week
ClOnce a Month
o Control.2 50
8
'0 40
»,
o
ijj 30
"0-
[!l 20
LL
10
o
5.1-10cm 10.1-15cm 15.1-20cm 20.1-25cm
Length of Cobs
Figure 5.6 Variation in maize cob length due to controlled pruning by goats (N=300)
This variation was also seen in cob weight (Figure 5.7). Only plants pruned by goats
on a weekly basis produced cobs of under J50g. However, plants that were not
damaged throughout the experiment were the only group to produce cobs of between
251 and 300g.
68
80 l1li Once a Week
o Once a Month
o Control70
60
'"-8 50
'15
iO 40 -
c;
OJ
5- 30~
u,
20
10 I
o +-"'""''--~ ..----,-
5-100g 101-150g 151-200g 201-250g 251-300g
Weight of Cobs
Figure 5.7 Variation in maize cob weight due to controlled pruning by goats (N=300)
There is a significant statistical difference in cob length (Kruskal Wallis=224.9l2,
df=2, p<O.OI) and cob weight (Kruskal Wallis= 132.44, df=2, p<O.OI) across the three
conditions. Pruned maize is proportionally smaller and lighter than that of the control
group.
5.3.6Identt/jling Environmental Variables that Impact upon Vulnerability 10 Crop Loss
Examination of the GIS maps of damage events indicate that raids are not evenly
distributed across the study sample (Figures 5.8-5.10). For example, damage by wild
animals appears to be disproportionately represented at the forest edge. This is
particularly striking for primate species (Figures 5.11-5.13). In contrast, most domestic
raids are recorded far from the forest and clustered in the centre of fields. Proximity to
another factor e.g. buildings or fallow, may impact upon raids by these animals. In
addition, there appears to be temporal variation between the study seasons with the
number of raids falling in season 3. Therefore, the following five key variables are
examined to ascertain if they have a significant relationship with presence/ absence of
raid events:
• Seasonal ity
Crops grown (those most damaged i.e. maize, cassava and sweet potato)
Distance from forest
•
•
• Distance from fallow
Building presence•
69
Cl)
"0
.~
o:.;::;
Cl)
Q)
Eoo
-Cl)
Q)
"-
0
LL
"-
0)
0 C:.;::;
"0 CO
Q) "-
"0 Q) -CO C Cl)Q) Q)"- "-0) 0) 0Q) Q) LL00:
0 •o
70
(j)
"0·ca
"-
t5
0)
"-ou,
"- ~o ._
"O~
0) "-
"0 0)
CO CO)
"-
0) 0)
0) 0)
Ocr:
t5
0)
"-ou..
o
:;::;
(j)
0)
Eoo
• o •o
71
-Cl)
Q)
'-
0
Cl) LL
"0 0',
"CO '-o "~,_ -Cl) o "0 ctl"0 :.= Q) '-"CO Cl) "0 Q),_ Q) ctl c -"0 E ,_ Q) Cl)0) 0) Q)
~
0 Q) Q) '-0
0 Ocr: LL
0 0 •
72
1-0:s
~ -Cl)<:LI "'0 <D,._..::::
"~ 0....
LL.... 0 ,._~ - Cl) <D 0)0
"'0 .£:
,._
C
Cl) "0 - 0<:LI :s "Cij 0 :;::;._ "0 ,._ "'0 COI;j >.. <D ,._<:LI = <D ..a Cl) "'0 <DQ,:s - <D CO C -CO Cl) Cl)CI)~ E "'0 o ,._ <D <D"0 "Cij <D 0) 0) ,._- ,-.-. "~ 0. <D <D 0._ I;j 0.... a:: Cl)oa:: LL~ "0
1-0 =<:LI ~-= ~ • 0 0 •.... ~0 ~"0 >.= <:LI~ >.
Cl) .0
<:LI ~.... >.~Z
S._ "0
1-0 =Q,~
>'0
,.Q'~
<:LI =
el)~~ ~
S~~ ~
"0 >.
Q,Z
0'-'-'1-0.0
I;j ~=- :s0 == :sQ,0 S._....~ <:LI
I;j >.
~~
73
(/)
1)
o~,_
Q)-co
E
0':;
o,
• o.o
74
,,_
(J) Q)
"O..c
"co "0,,_
U)
Q),,_
o
LL
,,_ 0)o.s
+-'
"0 CO
Q) ,,_
"0 Q) +-'
CO c ill,,_ Q) ,,_
0)0)0
Q) Q) LL
OCC
>.
Q) .0 (J)
CO (J)"~
E :Q g
";:: CO 0..
0.. CC (J)
• 0 o •
75
5.3.6.1 Seasonality
The total number of raids and area damaged reduce significantly over the three study
seasons (l=54.28, df=2, p<O.OI and X2=343.7, df=2, p<O.OI respectively). Analysis of
the unstandardized residuals reveals that season I has more damage events and area
lost than would be expected (+83.4 and +449 respectively).
Table 5.6 Number of raids and area damaged (m2) by large vertebrates across the study
seasons
Season I Season 2 Season 3 Total
Total Number of Raids 313 220 156 689
Total Area lost (rrr') 2480.2 2251.7 1361.8 6093.7
Mean Number of Raids per farm 2.4±3.1 1.7±2.4 1.2±2.1 4.5±6.2
Mean Area Damaged per farm (m") 19.2±34.5 17.4±37.9 10.5±28.4 47.2±70.8
Mean Percentage Lost per farm 0.6±1.5 1.04±7.2 0.2±1.4 1.9±7.6
Although one would expect some temporal variation, the difference between Season 1
and Season 2 is surprising as they are at the same time of year (end Marchi April to
July). However, when the data are divided into mean monthly raids and area lost it is
clear that whilst there is a difference in totals, the distribution for Season I and 2 is
very similar (Figure 5.14).
There is no significant association between mean monthly rainfall and the number of
raids I area lost to large vertebrates, when analysed for the study season periods
(Spearman rho). However, as Figure 5.14 indicates, peaks in the number of raids and
area lost occur several months after peaks in rainfall (Season 1 and 2) or are closely
associated (Season 3).
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Figure 5.14 Mean number of raids and area damaged (m') by large vertebrates compared
with rainfall (mm) and maximum temperature over the three study seasons (2004 and
2005)
The distribution of raids is also significantly different across the three study seasons
(X2=44.995, df=2, p<O.Ol). Damage events by wild animals fell in number from
Season I to 3 whereas those by domestic species remained constant.
Season 1 Season 2
Field Season
Season 3
Figure 5.15 Damage events by domestic and wild species across the study seasons (N=676)
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Crop raids by specific species also demonstrates temporal variation; whilst baboons
most regularly utilize human foods during Season 1, this falls significantly during
Season 2 and 3. This distribution is also found with monkey, bush pig and other wild
species. Bush duiker, like the domestic goat, is more consistent in raid frequency. The
decrease in crop damage in Season 3 appears primarily due to there being fewer food
crops under cultivation (Chapter 4) as opposed to the influence of temporal factors:
Table 5.7 Measures of association between the presence of damage events and the
presence of food crops per season (Cramer's V, N=129, bold figures are significant at
*p<0.05, **p<O.OI)
Food crops
Cash crops
0.225**
0.121
0.193*
0.198*
0.374**
0.035
Season 1 Season 2 Season 3
The presence of damage events is significantly associated with the presence of food
crops in the farm for all seasons. The presence of cash crops is only significant in
Season 2. It is important, therefore to examine specific crops in order to understand
their influence upon the presence of crop raids per season.
5.3.6.2 Crops Grown
There is a significant difference in the distribution of the most frequently damaged
crops when analysed by season (X2=49.201, df=12, p<O.Ol): loss to fruit, yam and sugar
cane is fairly consistent but there is a clear difference in maize, cassava and sweet
potato raids (X2=32.407, df=4, p<O.OI). The number of damage events to maize
declines by almost one third (30.8%, N=311) throughout the three study seasons
(Figure 5.16).
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Figure 5.16 Damage events to maize, cassava and sweet potato by season (N=5J9)
Cassava damage also falls from Season I to 2 but increases slightly in Season 3. In
contrast, sweet potato raids double from Season 1 (n=10) to Season 3 (n=20). There is
a significant association between the presence of damage events and whether maize,
cassava or sweet potato is present in the farm; however this relationship is strongest for
maize:
Table 5.8 Measures of association between the presence of damage events by
wild/domestic species and the presence of maize, cassava and sweet potato per season
(Cramer's V, N=129, bold figures are significant at * p<0.05, **p<O.OJ)
Maize Cassava Sweet Potato
Season I 0.279** 0.137 0.173
Domestic 0.140 0.162 0.027
Wild 0.265** 0.118 0.246**
Season 2 0.430** 0.152 0.222*
Domestic 0.309** 0.138 0.215*
Wild 0.216* 0.136 0.1)0
Season 3 0.464** 0.375** 0.276**
Domestic 0.280** 0.294** 0.167
Wild 0.387** 0.292** 0.268**
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Damage is more likely to occur if maize is present in the farm and this is particularly
true for raids by wild animals. However, it should be noted that 29.1% (N=72), 25%
(N=64) and 46.9% (N=49) of raids in maize farms during the three study seasons are
on other crops. This positive relationship between raid presence and crop grown is also
found for cassava throughout the seasons; however it is only significant in season 3.
Again, the proportion of raids in cassava farms that take place on other crops is also
high (37.3% N=67; 55% N=54 and 40%, N=47). In contrast, raids are more frequently
found on farms where sweet potato is absent, except for Season 3. Even in fields where
sweet potato is present, 69.5% (N=23) of damage events are to other crops.
5.3.6.3 Distance from Forest
Grid cells from GIS mapping are used to examine the significance of forest proximity
as this is.a much finer level of analysis and will detect subtle variations in the presence
of damage events.
Table 5.9 Differences between the presence of damage events and distance from forest by
season (chi-square). N, the total number of grid cells containing raids, is in parenthesis*.
Results in bold italics are not significant, all other results are statistically significant to
p<O.Ol.
All raids
Wild raids
Domestic raids
54.006 (157)
73.133(113)
26.547 (53)
48.819(155)
52.532 (Ill)
43.070 (57)
18.654 (81)
9.6 (35)
32.261 (46)
Season 1 Season 2 Season 3
* The sum of cells for wild and domestic species does not always equal the same as all raids as some
cells experienced damage by both categories of animal
The presence of damage events is significantly different in grid cells at varying
distance from forest or plantations (I-25m, 26-50m ... 201m+) apart from wild raids in
season 3. Damage by wild species is generally found closer to wild animal habitat, as
the GIS maps (Figures 5.8-5.10) verify. Indeed, few wild raids are more than 250m
from the forest edge (Season 1 = 4, Season 2 = 4, Season 3 = 2). There is a small peak
in the number of wild raids over 201m from the forest edge that is more noticeable in
season 1 and 2 (Figure 5.17).
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Figure 5.17 Damage events by wild and domestic species at varying distances from the
forest during a) season 1, b) season 2 and c) season 3
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This peak may be due to raids by specific species. When examined at the farm level,
the majority of monkey (X2=19.8, df=2, p<O.OI) and baboon (X2=27.37, df=2, p<O.OI)
damage is found within 250m from forest/ plantation (100%, N=92 and 97.3%, N=164)
respectively). Raids by bush pig, however, are not significantly different when
grouped by distance from the forest edge. Unfortunately it is not possible to analyse
results statistically for bush duiker or chimpanzee as the sample size is too small (chi-
square).
The distribution of domestic raids is also different at varying distances from the forest
edge. However, in contrast with wild raids, most damage is found over 201 m from
forest and plantation (Figure 5.17). There is no significant relationship between raids
by specific domestic species and distance from the forest edge.
5.3.6.4 Distance from Fallow
Analysis of the grid cells from GIS mapping reveals that crop damage events for
domestic and wild species are significantly different when grouped by distance from
fallow:
Table 5.10 Differences between the presence of damage events and distance from fallow
areas by season (chi-square). N, the total number of grid cells containing raids, is in
parenthesis*. All results are statistically significant to p<O.Ol.
All raids
Wild raids
Domestic raids
96.261 (157).
128.035 (113)
20.698 (53)
94.097 (155)
93.162 (111)
70.596 (57)
123.543 (81)
47.514 (35)
54.696 (46)
Season 1 Season 2 Season 3
* The sum of cells for wild and domestic species does not always equal the same as all raids as some
cells experienced damage by both categories of animal
However, unlike distance from forest, the distribution of damage by wild and domestic
raids from fallow is very similar. Wild raids often take place within 50m of a fallow
area, although it should be noted that in seasons 1 and 2 at least 20 raids were more
than 20lm from this land use category (Figure 5.18).
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Figure 5.18 Damage events by wild and domestic species at varying distances from fallow
areas during a) season 1, b) season 2 and c) season 3
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Most damage by domestic species is also found close to fallow areas; 32% (season 1,
N=53), 45.6% (season 2, N=57) and 56.5% (season 3, N=46) of all raids are within
50m of this land use type (Figure 5.18).
The results suggest that fallow areas may be important to the distribution of raids by
both wiId and domestic species.
5.3.6.5 Human Presence
The influence of human presence upon crop loss will be examined in Chapter 7,
however, buildings have a significant association with raids by domestic species; 76%
(season 1), 73.5% (season 2) and 77.1% (season 3) of grid cells where domestic raids
occur also contain buildings:
Table 5.11 Associations between the presence of damage events and the presence of
buildings (Cramer's V). N=1247 (Season 1), N=1231 (Season 2), N=1222 (Season 3).
Figures in bold are statistically significant to *p<0.05, **p<O.Ol.
Season 1 Season 2 Season 3
All raids 0.056* 0.058* 0.085**
Wild raids 0.016 0.019 0.035
Domestic raids 0.068* 0.085** 0.071*
Whilst buildings are also present in the majority of cells where wild raids are recorded,
the association is not significant.
5.3.7 Identifying the Probability of Crop Raids using Key Environmental Variables
Binary logistic regression analysis was implemented for each season to examine the
relationship between raid presence and environmental factors. Crop protection
strategies (guarding/ non-lethal and lethal methods) are"also included in the model but
will be discussed in Chapter 7. The procedure is repeated for all raids in addition to
those by wild and domestic species. Raids by primate species are not examined
separately as splitting the data further would have compromised the power of the
model. Spatial autocorrelation of the dependent variable was not significant for this
sample and grid cells can be considered independent.
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During Season I, distance from forest had a significant effect upon the presence of all
raids but particularly those by wild species. The negative value (B) and odds ratio (1-
Exp(B)) indicate that the risk of damage events from wild animals is reduced by 0.0 I
for everyone metre from the forest edge:
Table 5.12 Logistic regression analysis of factors affecting the presence of damage events
during Season 1 (N=1247). A positive coefficient (B) indicates an increased likelihood of
raid presence and negative a reduced likelihood.
Factors B Walel Si nificance
All Raids
Forest Distance -0.006 0.994 0.001 24.408 P<O.OOI
Maize 0.831 2.295 0.265 9.795 P<O.OI
Sweet Potato 0.484 1.622 0.206 5.525 P<0.05
Constant -1.953 0.142 0.289 45.830 P<O.OOI
Wild Raids
Forest Distance -0.010 0.990 0.001 44.643 P<O.OOI
Guarding -0.522 0.593 0.245 4.535 P<0.05
Maize 0.650 1.916 0.289 5.066 P<0.05
Constant -1.307 0.271 0.346 14.254 P<O.OOI
Domestic Raids
Maize 1.581 4.862 0.603 6.881 P<O.OOI
Sweet Potato 0.837 2.3 I I 0.296 7.989 P<O.OOI
Constant -4.709 0.009 0.582 65.503 P<O.OOI
Maize also has a significant effect. Its presence increased the likelihood of raids
occurring almost fivefold for domestic species and almost double for wild animals
(Exp(B)=4.862 and 1.916 respectively). Sweet potato shows a similar relationship and
raids by domestic species are more than two times more likely if it is present
(Exp(B)=2.3 I I).
Season 2 showed similar patterns to Season I; distance from the forest edge is a
significant factor in the presence of raids by wild and domestic species (Table 5.13).
However, the positive coefficient (B) demonstrates that, unlike wild raids, an increase
in distance from forest increases the likelihood of raids from domestic animals. Maize
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is also a significant factor in the presence of raids by wild and domestic species,
increasing their likelihood substantially (wild Exp(8)=2.187; domestic Exp(8)=4.783).
Table 5.13 Logistic regression analysis of factors affecting the presence of damage events
during Season 2 (N=1231). A positive coefficient (8) indicates an increased likelihood of
raid presence and negative a reduced likelihood.
Factors B Ex (B) SE Wald Significance
All Raids
Forest Distance -0.006 0.994 0.001 29.340 P<O.OOI
Guarding -0.893 0.409 0.209 18.204 P<O.OOI
Maize 1.251 3.494 0.273 21.030 P<O.OOI
Constant -1.455 0.233 0.290 25.101 P<O.OOI
Wild Raids
Forest Distance -0.011 0.989 0.002 48.009 P<O.OOI
Guarding -1.095 0.334 0.254 18.598 P<O.OOI
Maize 0.783 2.187 0.322 5.912 P<0.05
Constant -1.196 0.302 0.332 12.984 P<O.OOI
Domestic Raids
Forest Distance 0.005 1.005 0.002 9.302 P<O.OOI
Maize 1.565 4.783 0.648 5.837 P<0.05
Constant -5.749 0.003 0.684 70.580 P<O.OOI
The results from Season 3 were quite different and indicate the presence of other
variables that can impact upon raid presence (Table 5.14). For example, distance from
fallow was found to have a significant (p<0.05) impact upon domestic raids; moving
one metre away from fallow land was found to decrease the chance of raids by 0.007.
In addition, the presence of cassava more than tripled the likelihood of a field being
raided by domestic species (Exp(8)=3A86, p<0.05). Again, raids by wild species were
strongly related to the distance from the forest edge. Interestingly, the absence of sweet
potato increased the likelihood of a field being raided by wild species (Exp(8)=OA09).
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Table 5.14 Logistic regression analysis of factors affecting the presence of damage events
during Season 3 (N=1222). A positive coefficient (B) indicates an increased likelihood of
raid presence and negative a reduced likelihood (*p<O.05, **p<O.Ol, p<O.OOl).
Factors B Ex (B) SE Wald Significance
All Raids
Fallow Distance -0.006 0.994 0.003 6.215 P<0.05
Cassava 1.161 3.193 0.331 12.273 P<O.OOI
Constant -2.724 0.066 0.429 40.375 P<O.OOI
Wild Raids
Forest Distance -0.011 0.990 0.003 12.997 P<O.OOI
Sweet Potato -0.895 0.409 0.363 6.099 P<0.05
Constant -4.825 0.409 1.115 18.739 P<O.OOI
Domestic Raids
Fallow Distance -0.007 0.993 0.004 4.038 P<0.05
Cassava 1.249 3.486 0.524 5.685 P<0.05
Constant 3.582 0.459 60.776 P<O.OOI
To produce risk maps that display the probability of a raid event for each grid cell, the
above coefficients were entered into the GIS using the formula described in Section
5.2.4 (Figure 5.19-5.27). For example, the probability of raids occurring in Season I in
a grid cell Im from the forest edge growing maize and sweet potato can be written as:
Prob (raids) =
where Z = -1.953 - 0.006(1) + 0.831 (I) + 0.484(1) = -0.644
Prob (raids) = 0.345
I+ e-(-(') 644)
Usually 0.5 is considered an appropriate cut off when attempting to ascertain the
likelihood of an event (Norusis, 1999). However, in this model even grid cells with the
highest probability of raids were not over this threshold. For example, high-risk cells
in Season 2 still only had a 45% chance of raids.
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Probabilities for domestic animals are particularly low. For example, the probability of
domestic raids occurring in season I in a grid cell growing maize and sweet potato is:
Prob (raids) = 0.091 (where Z = -4.709 + 1.581(1) + 0.837(1) = -2.291)
The results show that although these cells are most vulnerable from domestic raids, the
model can only calculate the result to a very low probability. This indicates that some
caution must be taken when interpreting the results of the GIS modeling. However,
overlaying actual raids on to the risk maps reveals that the findings can provide a useful
indicator of vulnerabi lity.
The maps indicate that the model can assist in the identification of areas that are most
vulnerable to crop raids by wild species". For example, the majority of wild raids
occur in grid cells that have been highlighted as having a higher probability of raid
presence due to their combination of key environmental variables. This is particularly
clear in Season 1 and 2. However, there are exceptions and raids by bush duiker, bush
pig and chimpanzee are not always in cells that are considered more vulnerable to crop
loss. Several monkey raids (in Kyempunu and in Nyabyeya II) are also not in a high
risk area of the research site. Whilst having general success in identifying factors that
influence raids by wild species, the model is unable to accurately highlight areas of
farms that are vulnerable to crop damage from domestic animals.
34 The risk maps and the GIS model are created from the same data. Whilst the model can only explain a
small amount of variance, it is useful as a general indicator of vulnerability.
97
5.4 Discussion
5.4.1 Crop Damage Factors
Although it is clear that large vertebrates cause a significant amount of damage around
BFR, farmers are vulnerable to a number of crop damage factors.
Crop disease is a significant problem for local people and the arrival of banana wilt in
this area has had a devastating effect upon banana plants. It is not clear if this is caused
by Fusarium fungus or Xanthomonas bacterial disease; the latter was first recorded in
Uganda in 200 I and is now spreading rapidly throughout the country (INIBAP, 2006).
Both wilt conditions can be transmitted by insects and therefore the most effective way
to eradicate them is to destroy the affected stem. This is a substantial loss for a
subsistence farmer. Insects are also a major issue and their damage is recorded in more
farms than any other problem. In addition, stemborers and termites cause significant
loss to many crops, particularly maize (Chitere and Omolo, 1993). As damage is often
not visible until the plant has reached maturity, the farmer risks losing every affected
stem." Pesticides are expensive and seldom used in this area so local people are
limited in the manner by which they can respond. However, lack of resources may not
be the only factor to impact upon the amount of insect damage observed; in Kenya,
farmers are willing to tolerate high amounts of loss to insects (Conelly, 1987). Thus it
is possible that local people may not perceive damage by insects or termites to be a
significant cause of crop damage. Chapter 6 will examine this issue further.
The weather can also limit crop yield. The large, soft leaves of tobacco are particularly
vulnerable to hailstones and any tears or holes will reduce the quality of the crop and
therefore the financial return (Eggeling, 1947, Baker, 1971). This is a contributing
factor to the reduction of tobacco cultivation in this area; severe weather in Season I
contributed to a poor harvest with a subsequent drop in income. British American
Tobacco also failed to buy from many outgrowers in the Masindi Districtdue to a
35 If the farmer responds quickly, cobs may be retrieved. However, any fallen stems will be at risk of
further damage by small vertebrates and rodentsj Mitchell, 2002).
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surplus in the international market (Nsambu, 2005). Farmers were, understandably,
reluctant to risk such financial loss the following year.
A considerable amount of crop damage by local people was also observed and this
ranged from accidental loss (e.g. vehicles flattening stems) to deliberate removal (e.g.
children and adults are frequently encountered eating sugar cane or taking it from the
edge of fields - Figure 5.3). The majority of subsistence farmers are limited financially
from growing cane but the amount of land converted to this cash crop is rising steadily
in this area as local people invest in the outgrower programme (Chapter 2).
Discussions with those that are growing the crop indicate potential conflict:
"My problem is with people who eat canes. At least baboons don't have a
garden and damage less. People will cut one, not like it and cut another. I stop
my family but other people just take".
Nearby villages have already experienced problems because of sugar cane; where
farmers have refused to compensate people for displacement or denied access to the
local community, cane fields have been deliberately burnt (New Vision, 2005, pers
obs). All the above points indicate that although large vertebrates are a significant
problem, they are not the only cause of crop loss and potential contlict to farmers at
this site.
5.4.2 Crop Damage by Large Vertebrates
This study reveals that a number of large vertebrates, both wild and domestic, utilize
human foods around BFR. However, the level and type of damage is different for
specific animals and, consequently, farmers are exposed to varying levels of risk.
Baboons damage more cultivated crops than any other..large vertebrate species. This
has been found at other sites (Else, 199l , Andama and McNeilage, 2003) and at Kibale
National Park they are responsible for a greater amount of loss than elephants
(Naughton-Treves, t 996). Baboons damage a wide range of agricultural crops; whilst
they eat predominately maize, they are highly adaptable and will shift to cassava, fruit
or sweet potato if maize is unavailable (Naughton- Treves, 1997, 1998, Naughton-
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Treves et al., 1998, Hill, 2000, Chalise, 2000/1). However, baboons do not only eat
staple foods such as maize and cassava, they also damage cash crops i.e. tobacco. It is
not understood why baboons persist in chewing tobacco stems as they are toxic and
usually avoided by animals (Bell, 1984). Farmers often become ill when harvesting the
crop as high levels of nicotine are absorbed through the skin (D'Alessandro et al.,
200 I). However, baboon damage to tobacco has been reported in other studies in this
area (Paterson, 2005) and there is the possibility that baboons gain some stimulation or
protection from the activity as opposed to any nutritional value. For example, other
studies suggest that tobacco can remove parasites from animals (Kagoro-Rugunda,
2004i6• Baboons also eat many different plant parts at varying levels of maturity and,
although a high proportion of damage events in this study are on immature foods, these
animals present a risk to fanners throughout the growing cycle (Naughton-Treves,
1996, Hill, 2000, Warren, 2003). By consuming staple foods and cash crops
throughout the crops' maturation, baboons are capable of causing significant economic
loss at times of food shortage. Local people are not always able to recover quickly
from damage (Putman, 1989); for example, replanting may not be possible due to lack
of supplementary seed stock or inadequate rainfall (Hill, 2000, Tweheyo et al., 2005).
Baboons are not the only primate to utilize human food crops during this study.
Around BFR monkeys frequently consume agricultural produce but, unlike baboons,
they are not responsible for a high level of damage. This has been seen at other sites
throughout Africa (Else, 1991, 'Naughton- Treves, 1996). Monkeys predominately eat
fruit (e.g. pawpaw and banana) and maize. This preference for tall crops may be
associated with a lower risk of predation (Horrocks and Baulu, 1994) and increased
opportunism. As found in Naughton- Treves (1996), monkey damage is relatively
consistent, monkeys forage on fruits throughout the year but peaks of damage coincide
with maize development. Consequently, the risk they represent to farmers is low but
sustained throughout the agricultural season.
36 This reference is anecdotal and the researcher states that bush pig use the plant to rid themselves of
lice. Without further data it is impossible to ascertain if this is coincidental or whether tobacco has
therapeutic properties. However, it does suggestthe relationship between animals and this cash crop
may be more complex than first imagined.
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Chimpanzees also consume human foods at the study site but the damage they cause is
negligible in comparison with other raiding wildlife. As with other studies in Uganda,
they were recorded eating mainly fruit and sugar cane (Naughton- Treves, 1996,
Tweheyo et al., 2005). Whilst they cause little damage overall, by eating cash crops,
chimpanzees have the potential to cause considerable economic loss; outgrowers do not
get paid until the cane is harvested and replanting due to damage is not possible as the
company provide initial seedlings. This is a concern as more people convert land to
cane in the hope of a substantial income. In an attempt to mitigate the problem, it is a
requirement of Kinyara Sugar Works Ltd (KSWL) that all outgrowers leave a 20m
cleared buffer area between the forest edge and sugar cane fields in order to deter
chimpanzees (Reynolds 2006, pers comm.v": However, this has never been observed
at the study site. Whilst primates are clearly a problem around BFR, other large
vertebrate species also cause significant damage to food and cash crops.
Bush pig are considered a major problem in agricultural areas across Africa
(Vercammen et al., 1993). Like Sus scrofa, they not only eat crops but can also cause
significant damage through trampling and rooting (Barrett and Birmingham, 1994, Rao
et al., 2002, Schley and Roper, 2003, Kagoro-Rugunda, 2004, Priston, 2005). In this
study they were responsible for a high number of raids and the second highest amount
of damage for all wild species. Although pigs eat a wide range of foodstuffs (Brooks et
al., 1989, Schley and Roper, 2003), they predominately raid tubers (i.e. cassava, yam
and sweet potato) and maize' cobs (Naughton- Treves, 1996, Priston, 2005). In
Pakistan, bush pig are considered to be a major problem to sugar cane plantations
(Brooks et al., 1989), but this was not seen around BFR nor was it mentioned by local
people. Like baboons, they also damage crops throughout their growing cycle thus
causing considerable loss to subsistence farmers,
Domestic animals (e.g. goats, pigs and sheep) are also responsible for a significant
number of crop raids and subsequent damage at the study site. They have been
37 Negotiations between BFP and KSWL have been ongoing regarding this issue. However, due to the
current privatization of the factory it is unclear as to whether these rules will be included in future
outgrower contracts.
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highlighted as a major contributor to crop loss around Kibale National Park, where
livestock are responsible for 17% of all raid events (Naughton-Treves, 1996).
Although domestic animals eat mainly the leaves of immature foodstuffs, this study
reveals the considerable impact that leaf removal can have on maize yield. Pruning just
once a month reduces the size and weight of a cob significantly. Therefore, whilst the
damage from domestic species, such as goats, looks superficial, it can have a
significant effect upon a plant's development(see also Fox et al., 1996). However, this
is not seen with all crops or grazing species; for example, in India, some local people
believe that blackbuck grazing increases yield (Jhala, 1993). Further research is
required to understand whether grazing on bean or cassava leaves by goats and bush
duiker at this site has a similar impact upon crop yield as maize.
5.4.3 Factors that Influence Vulnerability of Crop Damage
The majority of farmers experience little crop damage by large vertebrates but a few
local people suffer considerable loss, as has been found in other studies (Naughton-
Treves, 1996, Hill, 2000, Gillingham and Lee, 2003, Warren, 2003). Several key
factors influence whether a farm experiences crop raids; the types of crops grown and
distance from forest! plantations or fallow.
5.4.3.1 Crops Grown
The presence of food crops is closely associated with the presence and temporal
variation of large vertebrate damage around BFR. The fall in frequency of crop raids
during study season 3 is due to fewer crops being planted as has been found at other
sites of human-wildlife conflict (Sukumar, 1990). Peaks in raiding frequency also
associate with rainfall; as rain fed crops mature they become more vulnerable to
damage by animals (see also Naughton- Treves, 1996)"· However, this study indicates
that not all foods are equally affected; some cultivars were not damaged at all during
the study (pineapple, aubergine, avocado, coffee, okra and chilli) and their potential as
buffer crops will be discussed in Chapter 8. Others, such as fruit trees, experience a
low but relatively consistent level of damage throughout the year. It is the presence of
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maize, cassava and sweet potato that appear to make fields most vulnerable to raids by
both wild and domestic animals.
Maize is the most commonly grown food crop in this area (Hill, 1997). As a rain-fed
crop, is ideally suited to the first agricultural season (study seasons 1 and 2) as it takes
ten to twelve weeks to mature and if planted at this point the farmer is able to utilize the
short dry season in August to dry the cobs (Yayock et al., 1988). In contrast, the
second agricultural season (season 3) has limited rainfall and sun-damaged maize was
frequently observed during this growing period. Cassava is also grown by many
farmers and, like maize, is important in 'local food culture' (Hill, 2000). Unlike maize,
it is can survive prolonged periods of drought and can be left in the field indefinitely
(Yayock et al., 1988). Farmers, therefore, utilize cassava as a 'famine crop', a valuable
source of starch that can be used during food shortage (Mascarenhas, 1971,
Nyangabyaki, 1991). This hardiness also explains why it is planted consistently
throughout the year. Sweet potato, in contrast, is not one of the most commonly
planted crops at this site. Many local people only grow it in the second season as,
although it initially requires substantial rainfall, after six weeks sweet potato can
withstand high levels of drought (Yayock et al., 1988). Like maize, it has a short
growing season and matures simultaneously (Naughton- Treves, 1996); thus, if
substantial damage is sustained, the farmer risks losing all the crop.
A considerable quantity of maize was damaged in this study, more than double the
amount of any other crop. Its high protein content (Sukumar, 1990) and obvious visual
presence appear to attract both wild and domestic animals. Indeed, in other studies,
raids to maize have not been associated with forest fruit availability (Naughton-Treves
et aI., 1998). Some farmers around BFR remove the ..tassels of developing maize as
they believe raiding species can ascertain the maturity of the cob from the silk at the
top of the ear. The presence of maize in a farm may also put other crops at risk; a high
proportion of damage in maize farms is not to this crop. It suggests that animals (e.g.
baboons) may be attracted to the field by maize but will damage other food crops if
maize is not yet mature and alternatives. are available. For example, in season 3, less
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maize is grown and yet a high proportion of raids to maize farms are not on the crop.
This is surprising and could indicate a food preference; sweet potato experiences a rise
in planting and subsequent raids at this time. However, it is also possible that maize
had not yet matured in villages around BFR and raiding animals were forced or
preferred to utilize other agricultural foodstuffs. This is supported by analysis of the
rainfall patterns in season 3. Crop raids in season I and 2 clearly escalate several
months after the peak in rainfall and this coincides with the required development of
rain-fed crops. However, rainfall was at its peak at the end of study season 3 and it is
likely that the maize crop did not fully mature for a month after this project was
completed. Anecdotal evidence supports this assumption and the goat damage plots
were not harvested until late November38• It should be recognized that, in this study,
maize is also the most frequently grown cultivar and a high level of damage may not
reflect a food preference but merely the most available foodstuff.
5.4.3.2 Distance from the Forest Edge or Fallow
Distance from forest, degraded forest or plantation is a key factor influencing crop
damage by wild animals for all seasons around BFR. In some respects, this is
unsurprising as the majority of these animals live, sleep and forage in forest habitats.
Wild species are also likely to travel only a limited distance into agricultural areas as
the further the incursion, the greater the risk of injury and/ or death (Saj et al., 2001).
However, the relationship with the forest edge is different for each species. Whilst
predominately consuming crops close to the forest boundary, chimpanzees do on
occasion move deep into agricultural areas to obtain fruit or sugar cane (Tweheyo et
al., 2005). This may reflect greater public tolerance for these species as opposed to a
decreased sense of risk (Chapter 6 will examine this further). Monkey damage is
usually associated with tree cover however some raids were seen away from forest
areas. It is believed that these incursions were caused by vervet monkeys who are more
likely to be observed in more open areas or plantation (Plumptre and Reynolds, 1994,
38 Data suggests that rainfall is usually distributed from August to October (Eggeling, 1947, Paterson,
1991, Tweheyo et al., 2005). However, many local people stated that the rains were late in 2005 and
figure 3.1 indicates that much less rain fell in Sept 05 compared with Sept 04. Indeed, there was a low
level of rainfall throughout the second agricultural season and many parts of East Africa experienced a
severe drought in early 2006 (BBC, 2006b).
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Hill, 1997). Bush pig damage is also recorded at a distance from the forest and
regression analysis found it difficult to identify areas of vulnerability for this species
(see also Bell, 1984, Naughton- Treves, 1996). This may be a result of their nocturnal
raiding habits as under cover of darkness they can penetrate far into farm land without
being detected (priston, 2005). Anecdotal and ad hoc evidence also suggests that bush
pig raid more often and travel further into agricultural areas during nights with heavy
rain. This supports previous work indicating that pig rooting occurs more frequently in
wet locations (Barrett and Birmingham, 1994, Hone, 1995).
Damage by domestic species does not have a relationship with the location of forest,
degraded forest or plantations. However, these animals are dependent on humans for
shelter/ food and, to an extent, patterns of movement. Goats are usually tethered to
buildings or in fallow areas and the damage events they cause are frequently observed
close to human habitation or along paths between homesteads and grazing land. It is
unsurprising therefore, that distance from fallow has a negative relationship with crop
damage by domestic animals; raids by goats, cows and sheep are more likely to happen
close to uncultivated areas. Livestock damage also has significant relationships with
all crop types which suggest that domestic species are not selective but opportunistic.
Whilst buildings are not a significant indicator of vulnerability to crop loss, they were
one of the final factors to be eliminated from regression analysis (season 2) indicating
that they also may impact upon crop damage by domestic species. For domestic
animals, there is an indirect relationship between the presence of people and crop loss.
Distance from fallow does not significantly impact upon damage events by wild species
when all variables are factored into the regression. However, initial analysis and
previous studies reveal there may be some association and wild animals may use bush
or fallow areas as a refuge and/or corridor to raid nearby cultivars (Naughton- Treves,
1997, Hill, 2000, Andama and McNeilage, 2003, Gillingham and Lee, 2003, Kagoro-
Rugunda, 2004, Priston, 2005). For example, gorillas and baboons are able to move
undetected in the tall grasses and low lying bush and yet can remain vigilant to
approaching humans (Madden, 1999, Hill, 2000, Warren, 2003).
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5.5 Summary
Agricultural crops around BFR can be damaged by a wide range of factors including
birds, weather, insects and people. However, large vertebrates are responsible for a
high proportion of damage and eleven species were recorded foraging or trampling on
seventeen different crop types. Primates are a particular problem and baboons cause
the most damage of any large vertebrate at this site. Goat damage was also frequently
observed and although it appears superficial, this study demonstrated that, for maize,
consistent pruning can significantly reduce crop yield. The presence of maize and
proximity to forest increase the probability of damage by wild species. Raids by
domestic animals increase close to fallow and with all the crops tested (maize, sweet
potato and cassava). However, the dependency of domestic species upon humans may
indicate that they do not display a preference for specific crops but will utilize what is
available (Naughton- Treves, 1998).
In conclusion:
1. Large vertebrates are not the only cause of crop damage around BFR; a wide
range of damage factors are observed in farms, and insects and termites/
stemborers are a particular problem at this site.
2. Many different animals' utilize human foods around BFR including domestic
and wild species. Primates cause a significant proportion of the damage;
baboons, monkeys and chimpanzees all eat crops at this site. In addition, bush
pig, bush duiker and goats are responsible for a high number of raids and area
lost to crop damage. Domestic species graze predominately on leaves and this
was demonstrated to have a considerable impact upon crop yield.
3. Crop damage by large vertebrates is not evenly distributed across the study
sample. Local people living close to animal habitat and/ or cultivating maize
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and cassava are at greater risk of crop loss by wild species. Temporal variation
is due to the type and amount of food crop being cultivated.
4. GIS analysis may not be an appropriate method to highlight areas of farmland
vulnerable to incursions by domestic species. The movement of sheep, goats
and cattle is dependent upon humans and therefore not necessarily related to
spatial or environmental factors.
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6. RESULTS: PERCEPTIONS OF CROP LOSS AND RAIDING SPECIES
6.1 Introduction
Understanding people's perceptions is an essential, and often neglected, element of the
study of human-wildlife conflict and conservation generally (Kellert, 1985). Whilst
quantifying crop damage has a fundamental role in determining loss, it may not provide
an accurate representation of the actual impact upon affected communities (Bell, 1984,
Hill et al., 2002, Hill, 2004, Naughton-Treves and Treves, 2005, Priston, 2005). For
example, the economic loss sustained by raiding wildlife can also result in substantial
social costs, e.g. reduced food availability, health care, education, labour, land tenure
and access to resources. These costs can lead to negative attitudes towards animals and
an increased perception of risk. This can reduce tolerance for wildlife and impede the
success of conservation initiatives (Newmark et al., 1993, Naughton- Treves, 1997, De
Boer and Baquete, 1998, Gillingham and Lee, 1999, Riley and Decker, 2000, Hill,
2004). Conversely, the study of attitudes may reveal that local people do not perceive a
problem with raiding wildlife and are willing to tolerate loss (e.g. Jhala, 1993,
Alexander, 2000). This may be due to cultural values, religious beliefs or familiarity
and demonstrates that mitigation is not always appropriate and may focus upon a
conflict that does not exist (priston, 2005). Therefore, perceptions of risk and wildlife
need to be thoroughly examined in order to understand the social and economic impact
of 'crop raiding' on local people.
Social studies into crop damage are also important because attitudes toward animals
and their utilization of human foods may not reflect actual loss. For example, wild
species are often reviled for causing damage even though domestic animals are
responsible for a high proportion of the loss (Naughton- Treves, 1996). In addition,
specific species may attract attention due to their large body size, gregarious nature or
potentially dangerous behaviour; elephants, primates and carnivores often attract a
disproportionate level of blame (see Hill, 1997, Siex and Struhsaker, 1999, Knight,
2000a, Weladji and Tchamba, 2003, Jackson and Wangchuk, 2004, Kleiven et al.,
2004, Naughton-Treves and Treves, 2005). This can result in the persecution of
wildlife (Lee and Priston, 2005) and erroneous crop protection that actually increases
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the density of detrimental agricultural 'pests' (Van Vuren and Smallwood, 1996); for
example, the killing of the house crow in the Maldives appears to have resulted in
severe damage to fruit trees by its prey, the longhorn beetle (Hunter, 1996).
The reasons for the disparity between actual and perceived loss are not always clear.
Local people may simply misidentify the damaging species or misunderstand its
relationship with domesticated crops; for example the Malaysian flying fox (Pteropus
vampyrus) is a primary pollinator of the durian fruit and its close interaction with the
plant means it is often perceived as a 'pest' (Salafsky, 1993). Alternatively, farmers
may consciously inflate losses if there is any opportunity for compensation (Sekhar,
1998, Siex and Struhsaker, 1999, Plumptre, 2002, Priston, 2005). Furthermore,
perceptions toward animals and human-wildlife conflict may not be a reflection of
actual damage but rather a social tension or a symbolic threat (Knight, 1999, Hill et al.,
2002). For example, macaques in Palau symbolize local people's frustration with
'outsiders'; these animals were introduced to the island by foreigners who are now
campaigning for their conservation (Wheatley et al., 2002). Complaints regarding
wildlife adjacent to protected areas can also reveal discontent with conservation
legislation and subsequent limitations in access to resources (e.g. Parry and Campbell,
1992, Nepal and Weber, 1995). Clearly, it is important to understand not only how
local people perceive the problem but also to explore factors that may influence their
views.
Knowledge, ethnicity, religion, wealth and period of residency have all been reported
to influence perceptions of wildlife (see Infield, 1988, Heinen, 1993, Zinn and Andelt,
1999, Knight, 2000a, Kleiven et al., 2004, Priston, 2005). Proximity to animal habitat
also influences opinions; those closest to forest or nest sites often have a negative view
of wild species (Nepal and Weber, 1995, Zinn and Andelt, 1999). In addition, the
ability of local people to manage 'problem animals' is believed to impact upon
attitudes and perceptions (Newmark et al., 1993, Naughton-Treves, 2001, Hill, 2004,
Kleiven et al., 2004). Indeed, research indicates that a lack of control and the uneven
distribution of costs can increase the perception of risk (Slovic, 1987). Clearly there
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are many different factors that can affect views of wildlife and understanding the
perceptions of animals is central to the development of effective mitigation strategies
(Hill, 2005). Understandably, local people will not accept intervention unless it
addresses issues that are viewed as paramount amongst the affected community (Quinn
et al., 2003). This necessitates a thorough knowledge of the social landscape, as
seemingly extraneous factors can impact upon human-wildlife conflict; for example,
complex land ownership issues contributed to the ineffectiveness of monetary
compensation in southern India (Madhusudan, 2003). Understanding the views of local
people will also encourage a more open and sympathetic dialogue between
stakeholders (Conover and Decker, 1991, Loker et al., 1999). This is vital in areas of
human-wildlife conflict.
The aims of this chapter are:
• To explore local people's perceptions of crop raiding by primates and other large
vertebrates, proportional to other issues
• To examine attitudes to all wildlife species utilizing human foods, in particular
primates
• To ascertain ifthere is any difference in perceptions toward specific species and the
reasons for variation in tolerance levels
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6.2 Methods
Semi structured interviews (SSls) were conducted from April to June 2004 (N=93) and
August to November 2005 (N=76) at all the study sites. One adult representative from
each farm was asked to take part and every effort was made to use the same individual
for both interviews. Where this was not possible due to death, migration or availability
(N= I I), another member of the household was approached. Demograph ic information
was recorded for all interviewees (N=104). Additional information was collected in
seven focus groups (N=31) and during participant observation.
6.2.1 Semi Structured Interviews
Two interview guides (Appendix 9) were prepared in order to frame the SSls (Rossman
and Rallis, 1998) and assist the researcher to remain focused on the research questions.
This was particularly important in this study as I am a novice interviewer (Drever,
1995) and beginners in this research technique can be 'over-controlling', talk too much
and not actively listen (Rossman and Rallis, 1998, Gilham, 2000, Bryman, 2001c).
Inevitably, not paying attention to the responses of the participant can make it difficult
to react with articulate and perceptive follow-up questions (Rossman and Rallis, 1998).
Both interview guides were split into three distinct sections, the first was concerned
with informing the participant of the reason for the interview, the second the collection
of demographic and socio-economic data and the third, the interview questions. It was
important to include an introductory phase in order to explain the purpose of the
discussion (Gilham, 2000), prevent misinterpretations and set the interview in the
context of the study (Drever, 1995). In addition, the 'preamble' defined the
expectations of both researcher and participant (Rossman and Rallis, 1998) and enabled
clarification that the participant was willing to take part in the study (Hill, 1997). The
first two sections were only included in the second interview for those who were new
to the study.
III
The first interview began with an open, non-threatening question (Drever, 1995) to
relax the participant, encourage them to begin to talk about their agricultural
experiences and offer some general information regarding life in a rural, farming
community. Subsequent questions were related to specific elements of the research
project and were formulated to flow in a logical manner (Drever, 1995, Gilham, 2000,
Bryman, 200 le). In the second SSI, the questions were much more focused as the
research team and the participant were familiar with each other and the research
project. However, it should be noted that both guides were not prescriptive and the
order of questions was amended, where necessary, throughout the interview. Despite
this flexibility, questions were distinct enough to allow for effective data analysis
(Gilham, 2000).
The language used was clear, simple and relevant to the community (Drever, 1995,
Bryrnan, 200 Ic). In addition, care was taken to avoid leading the interviewee, for
example, questions did not begin with "do you ..... " as it implies that the participant
should either have an opinion on the subject or perform the activity (Drever, 1995,
Bryman,2001c). In order to assist the research team, both guides were formatted and
developed with prompts alongside the questions (Drever, 1995, Gilham, 2000).
Prompts were vital so I could exert a little control over the interview process and
clarify the responses given by the participant (Drever, 1995). Probes are another
important technique used in interviews to encourage the participant to elaborate their
points (Drever, 1995, Rossman "and Rallis, 1998), however, they can be a difficult skill
to master (Gilham, 2000) especially for the inexperienced interviewer. For this study, I
did not specifically use probes but retlected on the participant's statements (Gilham,
2000), using 'content paraphrases' or repetition of statements to clarify understanding
and encourage further elaboration on the subject (Pretty ..et a!., 1995).
The last question in each guide was, again, general and open-ended to encourage the
participant to offer any additional information (Drever, 1995) or to clarify what they
believed to be the most important elements of the crop raiding issue. In both cases
there was also a short summary section as it was important to tell interviewees about
the conclusion of the study and plans fOI' a final meeting.
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The SSls were undertaken individually with a translator. It was anticipated that this
would allow community members to refuse more comfortably if they were not happy to
take part in this stage of the research project. The interviews were conducted in
farmers' fields or homes; a non-threatening, quiet location so that the participant was
relaxed and the interview was unlikely to be affected by other local people (Drever,
1995, Gilham, 2000).
6.2.2 Focus Groups
The focus groups were each asked seven questions as outlined in Appendix 10. Direct
questions were used in this study (rather than a topic guide) as the issues were well
known to the research team and they allowed for a consistent approach in both delivery
and the final analysis (Kreuger and Casey, 2000, Bryman, 200 1b). The questions were
piloted with the research team before they were used to ensure that they were
completely understood and that there were no issues regarding accurate translation;
questions needed to 'sound conversational' which can be difficult when working in
another language, and be 'clear', 'short' and 'one dimensional' (Morgan, 1998,
Kreuger and Casey, 2000), allowing no opportunity for mis-interpretation. As Kreuger
and Casey (2000) discuss, the questions in the groups were designed to become more
specific; beginning with open questions, moving to exercises on key themes and then
concluding with closing questions.
Men and women were kept. in separate groups to encourage open and honest
discussion. Men are generally the dominant gender in rural Uganda and it was,
therefore, important that women could express their views and opinions without fear of
intimidation or retribution (Mitchell and Slim, 1991, Brown and Wyckoff-Baird, 1992).
By separating the groups by gender and geographical location, the research was an
example of stratified, 'double layer' design (Kreuger and Casey, 2000, Bryman,
200 Ib). The focus group sample knew one another due to the close proximity of their
homes and/or farms; however, as in every community, some had closer relationships
than others. Inevitably there are issues with using participants who know each other
(Morgan, 1998, Bryman, 2001b) but it was hoped that through the randomization of the
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sample, potential bias was limited. It was important to emphasise to participants that
they were randomly selected representatives of the study sample; I was very aware of
the potential tension that could exist if other members of the community felt that they
had been purposefully ignored in the selection process. In order to combat this, every
study household was visited in the weeks leading up to the groups and the
randomization process explained thoroughly.
The focus groups were held in the compound of one of the participating farmers.
Village meetings would, traditionally, be held in the trading centre however, it was not
felt appropriate to utilise this space due to potential disruption of the meeting. It was
also acknowledged that farmers may feel more comfortable conducting the group in
familiar surroundings, although it should be noted that 'there is no such thing as a
neutral venue' (Bloor et al., 200 I, P 39) and social and political tensions exist in any
environment.
The farmer hosting the meeting agreed to obtain firewood, water and extra chairs or
mats. They were paid a small amount for the inconvenience (2,000 Ugandan shillings
- just over $1 - and we also gave a small gift of a bar of soap and packet of salt as an
extra thank you; every farmer went way beyond what we had agreed in terms of
assistance). It was not felt to be appropriate to pay every participant and yet it was
recognised that some form of incentive was important for this type of research due to
the effort involved (Kreuger ana Casey 2000); therefore, we supplied lunch (meat, rice
and cabbage and a soft drink). It was hoped that this would be a good opportunity for
further discussion outside the group (Kreuger and Casey 2000). Although it enabled
informal conversation and laughter while preparing, little additional material was
collected as in Ugandan culture it is impolite to talk while having a meal. All the food
and drinks were obtained by the team, a local lady loaned large cooking pots (for which
we gave soap as a gift), plates were supplied by a local church and a cook was
employed to travel with us for four days to prepare the food. Although participants are
used to lengthy village meetings, the focus groups were kept as short as possible to aid
concentration (Pretty et al., 1995). The local chairman was invited to each of the
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meetings however due to other commitments they were not able to attend. It is
believed that this actually resulted in a more open dialogue with local farmers.
Within each study area, the two groups (male and female) were conducted in the same
compound but at some distance apart and facilitated by one of the Ugandan members of
the research team. The remaining member and I sat with each facilitator but not with
any active role, merely to listen and take notes. Inevitably there were some concerns
with regard to asking inexperienced moderators to facilitate. However, it worked well
and supports the view that a person thoroughly engaged with all the research issues can
collect data as well as a professional moderator (Morgan, 1998). The groups were
seated in a small cluster with the facilitator, allowing an element of control but
enabling participants to discuss issues amongst themselves (Chambers, 2002).
Although circular/semi-circular groups are more commonly used in participatory
research, they can be intimidating to some individuals (Pretty et al., 1995, Chambers,
2002). The research team always sat on the same form of seating as the participants,
mats, benches or chairs, to ensure that no one felt disempowered by the experience. All
picture card sorting and drawing was done on the ground, a 'democratic' space that
reduced unequal status among participants (Chambers, 2002).
6.2.3 Risk Maps and Index
To analyse the problems that local people state they have with their crops, risk maps
were produced as per Smith et al (2000) and Quinn et al (2003). A severity index was
calculated for each problem as follows, ,~i=I+(1'-1)/(n-I), where r is the rank based on
the order of response by the interviewee and n the total number of problems listed by
that respondent (Quinn et al., 2003). The mean distribution was calculated for all
respondents who highlighted the issue and this createda score from I (most severe) to
2 (the least severe). An incidence index W) was created to measure the proportion of
respondents stating an issue; this score ranges from 0 (not mentioned) to I (mentioned
by all). By dividing incidence by severity, a risk index was created (Rj); the higher this
figure, the larger the perceived risk of the problem (Figures 6.1 and 6.2). Risk maps
were also produced in order for the perceived and actual risk of each raiding species to
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be compared. A severity index was developed for each farm with crop damage; r was
based on the rank of area damaged in each farm by species and n the total number of
animals raiding in that farm. The incidence index reflects the proportion of farms
experiencing crop damage by each species.
There are obvious limitations with risk mapping. For example, it works on the
assumption that the first answer given is the one that respondents consider most severe.
However, it is believed to provide a general indication of how the sample perceives
risks to their farm.
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6.3 Results
6.3.1 Perceptions (if Crop Damage Proportional to Other Risks
Interviewees (N=93) were asked to state all the problems that they experience on their
farms in order to create a risk index:
Table 6.1 Risk index of perceived problems experienced on farms per village. Bold
figures denote the highest ranking issue and X indicates no response (N=159). Figures
closest to 1 indicate those problems that are perceived as most significant.
Total Risk Kyempunu Nyabyeya II Fundudolo Nyakafunjo
Index Risk Index Risk Index Risk Index Risk Index
Crop Raiding* 0.702 0.693 0.732 0.743 0.630
Termites 0.125 0.250 0.129 0.070 0.123
Insects 0.072 0.112 0.112 0.055 0.058
Weather 0.120 0.113 0.213 0.055 0.116
Poor Soil 0.062 0.083 0.112 0.035 0.023
Weeds 0.015 X X 0.015 X
Birds 0.007 0.041 X X X
Land Ownership 0.006 X X X 0.015
Lack of Land 0.013 X X 0.015 0.020
Planting Strategies 0.006 X X X 0.035
Thieves** 0.022 X X 0.03 0.03
* When clarified, it became apparent that farmers used the term 'crop raiding' to discuss damage by
wild, not domestic, species
** Included in this category are people who take food crops from farms and cane from plantations
Crop damage by wildlife has a much higher risk index than other problems. This is
found in all villages, although slightly higher values are found in Nyabyeya II and
Fundudolo (Rj=0.732 and 0.743 respectively). Termites and weather are also perceived
to be a risk around BFR, particularly in Kyempunu (Termites Rj=0.250) and Nyabyeya
II (Weather Rj=0.213). Of those who think crop raiding is the highest risk to their
farms, the majority are wealthier with more than 4 indicators (67%, N=61). Seventy
two percent of those who experience crop loss consider. the utilization of food crops by
animals to be their most significant problem (N=75).
A risk map overview was created (Figure 6.1) in order to graphically demonstrate the
relationship between frequency and severity of response. Crop damage by wildlife
stands apart from any other perceived risk in this area as it has a high severity index
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(8=1.103) and the highest incidence index of all issues (/=0.775). Thieves score highly
on the severity index (8= I) but only a small number of farmers perceive them to be a
problem (/=0.022).
Severity Index
Least:2.00
severe
1.80
1.60
1.40
1.20
Most1.00
severe
Land Ownership and Planting Strategies (10)
o
Insects (4) ~eather (3)
o
Lack of Land (8)
o
~orSoil (5)
Birds (9)
CDWeeds (7)
Termites (2)
o
~ieves (6)
o
Crop Raiding (1)
0.00 0.20 0.800.40
Incidence Index
0.60
Few people Many people
Figure 6.1 Risk map overview depicting crop raiding proportional to other risks (N=159).
The severity index is measured from 1 (most severe) to 2 (least severe). Risk index rank is
added in parenthesis.
Focus group discussion supports these findings and crop raiding is considered the
primary factor that people would like to change about their environment (Table 6.2).
Fanners state that "we keep complaining to the government and they promise [to help]
but nothing is ever seen". However, crop damage is not the only perceived problem
around BFR; disease/ sickness, famine and lack of land also rank highly.
Many local people state that disease/ sickness is a significant issue and that, without
suitable medicine and "finances, they are powerless to deal with the problem. The
primary causes of illness are believed to originate in the forest; mosquitoes (Anopheles
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sp) and blackflies (Simulium neavei) as vectors for malaria and onchocerciasis (river
blindness) respectively'". "Coldness from the forest" is also believed to cause
influenza and malaria.
Table 6.2 Focus group rankings of factors that local people would most like to change
about their environment (N=31). Bold figures indicate the highest rank for that category.
Total Kyempunu Nyabyeya II Fundudolo Nyakafunjo
Men Men Women Men Women Men Women
Crop Raiding 1 2 1 1 3 2 2 1
Lack of Land 4 3 2 2 3 4
Lack of Money 8 1
Disease/ Sickness 2 4 4 1 1 1 3
Famine 3 3 2 2 1 4
Lack of Jobs 6 3 3 4 3 5
Lack of Access to 5 3 4 3 4 2
Forest Resources
Poor farming methods II 4
Lack of Education 10 2
Cassava mosaic 9 5 3 5
Termites 7 1
Lack of land is also perceived to be a problem at the study site. It is ranked as an
important environmental factor in the majority of groups and appears to be a significant
issue in Nyabyeya II. Although farmers in Nyakafunjo do not specifically refer to lack
of land as a factor they would like to change about their environment, it is discussed as
an important concern for local people. A number of farmers state that their land is
owned by the NFA and that there is "always fear that they will come". Lack of access
to forest resources is also cited as a problem by the majority of groups (n=5). These
participants state that they cannot enter the forest without permits or they will be
arrested. Many local people also discussed how outsiders are readily given permission
to remove timbers but those living locally to the forest are denied access; "we gain
nothing from the forest, people very far are gaining as..they get permission for timber,
those from here try and are refused".
39 Malaria is caused by a parasite (Plasmodium sp.) which is transmitted to humans through a bite from
an infected female mosquito'. It can cause high fever, anaemia and death (Bell, 1981). River blindness is
transmitted in a similar way; a bite from an infected black fly spreads the Onchocerca volvulus parasite.
This can cause skin disease and blindness (Bell, 1981).
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Focus group discussion was used to further understand the perceived relationship
between local people and the forest. When asked who owned the forest, all groups
conclude that the government has control and ownership of this resource. However, this
is perceived to be a recent development, "before education the forest belonged to us all
but, now its value is seen, it is owned by the Government". Indeed, for all of the
women's groups and one of the men's, the initial response to this question is that the
forest is owned by God. It is only when local people consider the restrictions placed on
them regarding their use of the forest that they state that the government must have
ownership.
Group discussion also indicates how many problems are intrinsically linked with one
another. For example, lack of land is given as a reason for planting crops next to the
forest edge. Land shortages force local people to utilize high risk planting strategies
especially if other areas of the farm have become exhausted from intensive agricultural
utilization; soil fertility is perceived to be better at the forest margin. Farmers are
aware of the increased risk of crop damage by wildlife through this practice although,
surprisingly, many consider it prudent to plant maize in these areas. They state that as
a seasonal crop, maize is only vulnerable for short periods of the year and guarding
intensity can be increased accordingly. Farmers state that if cassava were grown at the
forest edge rather than closer to the house it would require guarding for eighteen
months or more which is beyond the capabilities of the average household. Participants
also discuss that crop raiding can lead to famine, sickness and a lack of education due
the reduction in food supply and income. In addition, village development can slow as
the community becomes poorer.
6.3.2 Perceptions (~fRisks over Time
Crop damage by wildlife is not the only issue that local people perceive to be a problem
and it is important to understand whether farmers believe crop damage is getting worse
proportional to other risks. Therefore, interviewees were asked if key problem factors
and resources had changed over time (Table 6.3).
120
Although the sample size is too small to analyse statistically (chi-square), there are
some differences in distribution across the sample; 97% of interviewees (N=76) believe
that sickness and disease has increased since their arrival at the site. Again, malaria
and influenza are considered to be a significant part of this perceived rise along with
stomach problems (including diarrhoea and ulcers), AIDS and epilepsy. Water sources
and crop damage are believed to have remained consistent for many of the sample
(82.8%, N=76 and 45.1 %, N=93). In contrast, 67.1 % of farmers believe that firewood
abundance has decreased in the area and that people have to travel further to collect this
valuable resource (N=76). One person stated that this was due to NFA refusing them
admission to the forest reserve. Access to firewood is perceived differently by gender;
80% of women (N=35) believed it has decreased, in contrast with only 56% of men
(N=41).
Table 6.3 Perceived changes to social and environmental factors around Budongo Forest
Reserve eN=76, bN=75, cN=74). Bold figures indicate the highest ranking category.
*N=93 as asked in first interview (2004).
Increase Decrease Same Don't Know
5 28 -----4~3------~0--------
10 48 16 2
12 53 II 0
I 12 63 0
6 51 19 0
74 2 0 0
58 IS 2 0
18 54 2 0
59 IS 0 2
71 3 2 0
10 2 42 39
Land Availability"
Soil Quality"
Tree Cover"
Water"
Firewood"
Sickness"
Education"
Employment"
Animal Density"
Crop Disease"
Crop Damage*
The majority of the sample also believes that tree cover has decreased in the area. This
is particularly obvious in certain villages; 83% (N=12) of farmers in Kyempunu believe
there are fewer trees now compared to when they arrived at the site. However, in
Nyakafuno, 25% (N=28) of local people believe tree cover is increasing. This is
unexpected given the widespread pit-sawing and deforestation present in Nyabyeya
parish. However, this, perceived increase may be due to the close proximity of
Budongo Saw Mill; since its closure, there has been notable regeneration around the
mill and its redundant logging roads. A number of farmers state that fruit trees are now
common in Nyakafunjo,
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Seventy seven percent of the sample believes that animal density has increased (N=76).
This is predominately regarding problem species such as baboons, monkeys and bush
pig. However, some individuals believe that chimpanzee numbers are also increasing.
One of the reasons given for the perceived rise in density of problem wildlife is that
local people are restricted from using effective crop protection techniques. As one
elderly farmer lamented, "if you kill a baboon you will be charged, if you throw a stone
at a chimpanzee you will be charged, if you put wires [snares] in the forest you will be
arrested". In addition, local people state that Uganda Wildlife Authority (UWA) now
only scare problem animals where as past policy was to eradicate them. Many farmers
cannot see a solution under the current conditions; "there is no end, the animals are still
producing and we are still here". However, 19.7% of interviewees believe that animal
density is decreasing. It is noticeable that declining species are traditional game
animals (Le. bushbuck, antelope and bush duiker), not those considered to be 'pests'.
There is a mixed response regarding changes in animal density when analysed by
gender; 91.4% of women (N=35) believe wildlife numbers have increased but only
65.8% of men (N=41). There is no difference in the distribution of perceived animal
density by exposure to raids.
The majority of the sample (56.5%, N=76) believes that land availability has remained
the same since they arrived in the area. However, 36.8% of individuals state that the
amount of land available to them has fallen. This perception appears connected to
forest proximity and traditional' distribution of land, for example one farmer stated that
"when father came from West Nile he had many children ... land is divided but we
cannot extend further due to the forest". Local people also state that forest officials are
increasing the reserve boundary thus making it difficult to maintain or increase the size
of farms.
Other perceived problems include a lack of employment and 72% of respondents
(N=74) state that job opportunities have decreased since their arrival at the site. Some
farmers also note that an increase in education levels in the area has resulted in a lack
of employment; even unskilled positions now require proof of schooling. Furthermore,
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corruption is believed to be rife and many examples of nepotism were given regarding
the limited job opportunities. The forest itself is also believed to prevent employment
in the area; a number of farmers state, "it is not easy to get work here, as we can't be
employed in the forest", "we are living where people should not live ... a nature
reserve ... better ifmore businesses to bring in more income so people are not dependent
on farming". Sixty six percent of those who believe employment has decreased (N=54)
are moderately wealthy with four or more wealth indicators.
6.3.3 Perceived Benefits of Budongo Forest Reserve
Interviews and focus group discussions reveal that local people believe they are
exposed to unique problems as a consequence of living near forest habitat. It was
therefore important to assess if they perceived any benefits from dwelling next to BFR:
Benefit
Table 6.4 Perceived benefits of the forest (N=76, many farmers gave multiple responses)
Frequency
Basic Needs
Poles
Ropes
Firewood
Water
Oxygen
Food (inc!. greens and mushrooms)
Medicine
Clay (for water carrying vessels
Economic Needs
Timber
Rattan
Charcoal
Employment
Other
Rain Attraction
Wind Break
Animal Habitat
Seeds
Craft Materials
No Benefit
178
35
9
59
51
2
8
12
2
23
18
2
1
2
14
9
1
1
1
1
1
Total 215
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There is a significant difference in the distribution of responses when they are
categorized into basic needs, economic needs and other (X2=237.3, df=2, p<O.O1). It
should be noted that there is the potential for overlap between categories, for example
poles can be sold in the market and rattan and charcoal can be used for household lise.
However, personal observation of the most common usage assisted category definition
and this classification provides a general indication of the perceived value of forests in
this area. The majority of perceived benefits (82.7%) are with regard to basic human
needs such as food, shelter (poles are used to construct traditional dwellings in this
area), water and fire (N=215). Economic needs are also important and 10.6% of
responses refer to the supply of timber and other resources. There is very little
variation in response when categorized by demographic variables.
Interviewees were also asked to list the benefits of wildlife (Table 6.5) and there is a
significant difference in the distribution of responses (X2= 120.54, df=6, p<O.O1). The
majority of the sample (61.8%) believe meat is an important benefit of wildlife around
BFR (N=76). Not only is it used for household consumption but it can also be sold in
markets". Although farmers recognize that it is illegal to hunt wild animals, there is
the belief that this legislation only applies to specific species. For example, many local
people discuss that duiker are legitimate quarry.
Animal skins are an important benefit for a small number of respondents (n=5) as they
can be used as mats and in traditional dances'". Chimpanzees are often referred to in
discussions about the benefits of wildlife; for example, statements regarding tourism,
medical research (the testing of new drugs before they are tried on humans) and money
for the government all concern these animals. In addition, the one respondent who
40 Although the sale of bush meat was not observed around BFR, a market in Hoima (approximately
50km from the research area) is understood to trade in wildlife meat, including primates. A recent
survey by UWA has also indicated that bush meat from this area is being sold in Kampala (Tenywa,
2005). In addition, KSWL employ a hunter who in 1997 had a market for approximately 200 carcasses a
month (Paterson, 2005). Respondents discussed how private transactions between households are more
likely at this study site.
41 Tails of black and white colobus were observed being used by dancers at a local wedding. However,
this was unusual and participant observation suggests that the traditional use of animal. body parts (Le.
skins and skulls) is not often practiced in this area.
124
believes conservationl development initiatives are a benefit was discussing BFP's
support of community projects e.g. well protection.
Table 6.5 Perceived benefits of wildlife (N=76, some farmers gave multiple responses)
Benefit
47
13
8
5
6
3
4
Frequency
Meat
No Benefit
Medical Research
Animal Skin
Tourism
Seed Dispersal
Other
(lncl. conservation/development
projects, crop guards" and money for
government)
Total 86
* This refers only to chimpanzees; the respondent stated that other animals do not enter if they are in the
field
Although it is not possible to analyse statistical differences due to small sample size
(chi-square), there is some variation at the demographic level. Both men and women
state that meat is an important benefit of wildlife at this site, however only men
perceive that tourism could also be beneficial to local communities. The majority of
those who believe there is 'no benefit' from wildlife live in Nyakafunjo (n=7).
6.3.4 Perceptions of Specific Raiding Species
Farmers were asked to list the animals that they find most problematic in their farms.
These data are considered alongside a risk index of actual loss (species are ranked by
the actual damage they cause in each farm). Only animal species that have a perceived
and actual value are included here (Table 6.6).
Baboons are considered the most problematic species around BFR as they have both a
high perceived severity' and incidence index. Bush pigs are also mentioned by many
interviewees as a problem but they are regarded as less of an issue than other animals.
A small number of respondents perceive monkeys to be a moderate risk and bush
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duiker to be a severe problem. Goats and chimpanzees are also considered a moderate
risk but by few interviewees.
Table 6.6 Actual and perceived risk index for key raiding species (actual area of damage,
N=98 farms; perceived problem species, N=132). + indicates the highest factor (i.e.
A=actual or P=perceived risk). Severity index measured from 1 (most severe) to 2 (least
severe) and incidence from 0 to 1 (most reported).
Species Perceived Actual Variance Perceived Actual Variance
Severity Severity Incidence Incidence
Index Index Index Index
Baboon 1.17 1.24 +P 0.54 0.37 +P
Bush Pig 1.70 1.48 +A 0.39 0.29 +P
Monkey 1.43 1.65* +P 0.17 0.26* +A
Bush Duiker 1.16 1.46 +P 0.08 0.13 +A
Goat 1.50 1.24 +A 0.07 0.59 +A
Chimpanzee 1.50 1.63* +P 0.03 0.02* +P
*Actual severity and incidence indexes are conservative for chimpanzee and monkey due to fruit and
sugar cane not being included in estimates of damage area
Graphical representation highlights that there are a number of key differences between
actual and perceived risk for each species (Figure 6.2).
For baboons, perceived severity and incidence indexes are higher than actual risk. This
suggests that local people believe baboons are a greater problem than analysis of actual
damage (proportional to other raiding species) demonstrates. Goats have the most
significant variation between actual and perceived risk; area damaged and the number
of farms experiencing damage 10 this species is proportionally much higher than local
people believe. Monkeys and bush duiker also have a higher rate of actual rather than
perceived incidence but for severity the results are reversed, perceptions of loss are
greater than observed crop damage, proportional to other species. Surprisingly, for
bush pig perceptions of severity are not as high as actual damage, although perceived
incidence is greater than actual frequency. This suggests that bush pig damage a
smaller proportion of farms than is suggested, however they are responsible for a
greater than anticipated level of crop loss. If actual loss to chimpanzees is indeed
under-represented in this study, actual and perceived risk appears very similar for this
species.
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Figure 6.2 Risk map overview depicting perceptions of problem animals (N=132) and
actual damage by those species (N=98). Severity is measured from 1 (most severe) to 2
(least severe).
In order to understand the relationship between actual and perceived risk it is important
to explore the attitudes of local people toward specific animals. Therefore,
interviewees were asked to give one word to describe different raiding animals (see
Table 6.7 for ranked categories) and these are grouped into positive, negative and
neutral statements. Neutral is used to describe words with no emotive charge (Le.
farmer's responsibility) or that can embody both negative and positive values; for
example, 'human' is used often to describe chimpanzees.
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Figure 6.3 Positive, negative and neutral responses given for species causing damage at
the site (N=440)
There is a statistical difference In the distribution of responses for each species
(monkey X2=56.7, df=2, p<O.OI; goat X2=49, df=2, p<O.OI; baboon X2=70.05, df=l,
p<O.OI; bush duiker l=29.05, df=2, p<O.OI; chimpanzee X2=23.3, df=2, p<O.OI and
bush pig X2=68.05, df=I, p<O.OI). Statements are particularly negative for baboon and
bush pig (both 98.6%, N=74 & 72 respectively). In contrast, 49.3% of the words
selected for chimpanzees are positive and 43.8% are neutral (N=73). Goats also get a
high proportion of neutral statements (71.6%, N=74). Bush Duiker receive a mixed
response, 51.3% chose positive words, whilst 44.5% selected negative statements
(N=74).
There is some demographic variation regarding perceptions; for example, all of those
farming within 250m of forest perceive baboons and bush pig negatively (n=63 and 61
respectively). Interestingly, a high proportion of this group did not experience
damage; 65.2% (N=72) of those with negative views about baboons and 72.8% (N=70)
about bush pig cultivate in farms that did not have evidence of crop loss to these
species. This result was also found with bush duiker; only 15.7% (N=38) of those with
negative views were actually raided by this species during this study.
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Distance from forest and raid experience also appears to impact upon perceptions of
monkeys and chimpanzees. Of those with negative views, 88.6% (N=53) and 100%
(N=5) (for monkey and chimpanzee respectively) farm within 250m of forest, degraded
forest or plantation. In addition, 89.4% (N= 19) of the sample who have positive or
neutral views toward monkeys do not experience damage. Surprisingly, 88.8% (N=9)
of respondents using positive words to describe goats experience crop raids by this
species.
The words given to represent animals damaging human foods were also organized into
categories (Table 6.7). Many people describe baboons as the 'enemy', using words like
'rebel' and 'Kony,.42 They are perceived to be highly destructive and have negative
character traits; 'glutton', 'arrogant' and 'stubborn' are all used to describe baboons. A
small number of respondents summarized that they were 'dangerous' and 'aggressive'.
Only one person described baboons as clever.
Table 6.7 Top five category responses of local people to specific raiding species (N=440)
Rank Baboon Bush Pig Monkey Goat Bush Chimpanzee
Duiker
Enemy Destroyer Thief Farmer's Thief Human
res pons ibil ity
2 Destroyer Thief Clever Good Good Good
character character character
3 Bad Enemy Destroyer Prisoner Enemy Destroyer
character
4 Thief Dangerous Good Thief Clever Bad
character character
5 Dangerous Bad Bad Little Wizard Guard
character character destro er
Responses for bush pig are very similar to baboon; bush pigs are also described as the
enemy but to a lesser extent. The highest ranking category for this species is
42 Joseph Kony is the leader of the Lords Resistance Army (LRA), a rebel group that has been active in
northern Uganda for eighteen years. The LRA are responsible for the displacement of an estimated I.S
million people (BBC News 2006a)
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'destroyer' and words such as 'grader', 'sweeper' and 'tractor' describe the manner in
which bush pigs raid farms. They are also described as 'greedy' and 'gluttonous'. In
addition, bush pigs are strongly associated with their nocturnal lifestyle; 'thief' is not
used in just a conventional context but because people who steal in Uganda are
believed to be active during the hours of darkness. Two people used the word 'wizard'
to describe bush pig as night is associated with magic and spirits. Although words for
baboons and bush pigs are overwhelmingly negative, monkeys, chimpanzees and bush
duiker receive a more mixed response.
The highest ranking category for monkeys is 'thief' and they are described as
"peeping" and "hiding" in vegetation as a criminal would do if caught at the crime. A
number of interviewees physically demonstrated the way monkeys run and hide from
view in maize or fruit trees. It is this behaviour that appears to influence the
perceptions of those who state monkeys are "clever" or have "good character". Indeed,
the words chosen are extremely positive considering many farmers were referring to
crop damage experiences; monkeys are described as "faithful", "honest" and
"consistent". However it should not be overlooked that monkeys were also categorized
as "destroyer" and "bad character" due to their consumption of food crops, and two
people stated that they were 'dangerous'.
Words chosen to describe bush duiker are also mixed; interviewee's categorical
responses range from "good character" and "clever" to "enemy". Like bush pig, many
words are chosen to describe their nocturnal feeding habits; "thief' and "wizard" are
both used in this context. Bush duiker are also regarded as intelligent because they are
"fast", "difficult to trap" and "selective" in the crops that they damage. They are also
considered "brave" and "respectful".
Chimpanzees are categorized by the majority of respondents as "human". In addition,
they are described with many words that befit valued members of human society;
"friendly", "humble" and "respectful" were all used to describe this species. It became
clear that often this perspective was due to chimpanzee movement and raiding
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behaviour. They are considered to "walk gently" and be "disciplined" in their crop
damage, only removing as many food items as they need. However, this exercise also
reveals an element of fear of chimpanzees and a number of people use oxymoronic
language to describe them; "friendly but dangerous" and "good but arrogant". Several
women regard them as the "boss", which suggests that they are respected but avoided
due to their strength. Interestingly, the only time chimpanzees are considered
"destroyers" is if the interviewee is discussing sugar cane.
Goats are summarized in a very different way to wild species and many words used
reflect the influence of the owner of the animal as opposed to raiding behavior; they are
described as "home property" and the "farmer's responsibility". A number of local
people summarize them as a "prisoner", tied and controlled by their owner. In
addition, one person described them as a "child", requiring guidance and not to be held
responsible for their own actions. Whilst some refer to their capacity for crop raids,
goats are considered a much lesser threat than that of wild species (i.e. "little
destroyer") and the result of negligence on the part of the owner. One individual
emphasized their cultural value by stating that goats are a "savings account". In an
effort to understand why people hold these perceptions of raiding species, farmers were
asked the type of crops that each species raids (Table 6.8).
Maize is reported to be damaged by the most animals; baboon, bush pig, monkey, goat
and bush duiker were all believed to eat the crop. Cassava is also believed to be
consumed by baboon, bush pig and bush duiker. Yam, millet and Irish potatoes are
only perceived to be damaged by bush pig. Baboon and bush pig are believed to
damage a high number of food crops, although only with baboon was the highest
ranking category that of 'all' crops. A high proportion of local people state that
baboons are not selective in their raids; many farmers discussed how "baboons will
take anything", "baboons will destroy even what they do not eat" and that they "come
just to spoil not to eat". Local people also discuss how baboons will take chickens
from farms. This is in contrast to chimpanzees and goats that are both perceived to
damage few types of crop.
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Table 6.8 Ranks of perceived crop preferences by raiding species (N=163, bold figures
indicate highest ranking crop for that species)
Crop Mean Baboon Bush Monkey Goat Bush Chimpanzee
Total Pig Duiker
Rank
All 2.3 1 3 3
Maize 1.8 2 2 1 1 3
Cassava 2 3 1 2
Sweet Potato 4 5 3
Beans 2.6 5 2 1
Fruit 2.3 4 2 1
Tobacco 6 6
Sugar Cane 4 6 2
Ground Nut 5 6 6 3
Yam 4 4
Millet 6 6
Irish potato 7 7
At the height of raiding activity, local people report that monkeys, chimpanzees and
bush duiker visit farms on a daily basis. However, more variable responses are given
for baboon and bush pig. For these species, accounts range from daily and several
times a week to once a week or once a month depending on crop maturity and the rains;
bush pig raids are linked to the presence of rainfall. As one farmer stated, "they
[baboon and bush pig] do not have times, maybe they don't disturb all week and then
they can be destroying all the time, especially if the crop is mature".
Clearly local people believe that raiding species differ in their feeding behaviour and
this could influence perceptions. However, it is also important to understand if there is
any difference in the perceived value of specific crops (Table 6.9). There is a
significant difference in the distribution of responses regarding crop importance around
BFR (X2=33, df=5, p<O.O1). Economic gain is the most significant factor
(unstandardized residual = +17) as crops can be sold to buy essential household items
such as salt and soap. These include maize and millet in addition to more conventional
cash crops such as tobacco and sugar cane.
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Table 6.9 Most important crops and the reasons for their selection (N=83)
Money Food Money Advantage Advantage in Cultural Total
& Food in Field a Kitchen b
Food Crops
Maize 14 7 9 2 0 1 ,.,,.,_,_,
Cassava I 5 5 6 4 0 21
Millet 3 0 0 0 8 I 12
Ground Nuts I 0 0 0 1 0 2
Beans I 0 0 0 I 0 2
Rice I 0 0 0 0 0 I
Sweet Potato 0 0 0 0 I 0 I
Yam I 0 0 0 0 0 I
Banana 0 0 0 I 0 0 I
Cash Crops
Tobacco 6 0 0 0 0 0 6
Sugar Cane ,., 0 0 0 0 0 ,.,_, _,
Total 31 12 14 9 15 2 83
a Advantage in field includes qualities such as hardy, long lasting, easy to maintain and grows well
b Advantage in kitchen includes qualities such as tastes good, satisfies, stores well and easy to prepare
Perceptions of most important crop are also distributed differently (X2=82.58, df=7,
p<O.O1); maize and cassava are believed to be the most significant crops grown in this
area by 39.7% and 25% of the sample respectively (N=83). For maize, this is due to its
ability to bring money and food to the household. Cassava also has importance as a
source of economic gain and sustenance but it also has advantages in the field and
kitchen; cassava is considered hardy, can survive a long time in the ground and is easy
to prepare. Millet is also believed to be important because it can be stored for a long
time without perishing.
6.3.5 Crop Protection Strategies by Species
In season three, interviewees were asked which methods of crop protection they would
like to use for each of the key raiding species should there be no legal restrictions
(Figure 6.4). The categories were: A - barrier method (i.e. stop the animal from
entering the field), B - repellant (i.e. remove the animal when in field), C - eradication
(i.e. kill the animal) in addition to 'none' and don't know':
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Figure 6.4 Graph depicting acceptable crop protection strategies for dealing with specific
raiding species (N=76)
Desired crop protection methods are statistically different for each raiding species
(Monkey l=68.07, df=2, p<O.Ol; Goat l=113.39, df=2, p<O.Ol; Baboon X2=34.84,
df=2, p<O.Ol; bush duiker X2=140.44, df=4, p<O.Ol; Chimpanzee X2=53.71, df=2,
p<O.OI, bush pig X2=36.73, df=2, p<O.OI). For example, the majority of farmers
(77.6%) wish to chase monkeys from farms (N=76). Few want to kill or use barrier
methods against these species. However, the preferred method of crop protection for
baboons, bush duiker and bush pig is eradication; 60.5%, 73.6% and 65.7% state that
they wish to kill these species with traps, poison or snares. Although dogs and
catapults are given as examples of methods to remove baboons from farms, killing is
preferred to other techniques; as one farmer stated, "chasing is useless as they see you
from afar". Some women who state that they wish to kill baboons feel restricted from
doing so due to their limited body strength and fear of'jhe animal.
Bush pig are regarded as 'dangerous' and one farmer declared that you 'have to kill
bush pig or it may kill you first'. Another reason for wanting to kill baboon, bush pig
and bush duiker is to gain meat in addition to protecting crops. Whilst many do not eat
primates, farmers stated that baboons and monkey carcasses can be sold in markets.
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In contrast, no interviewees reported wanting to kill chimpanzees and the majority
(73%) state they do not wish to use any crop protection method with this species. Fear
of chimpanzees appears to contribute to this response; many people state that they will
become "angry" or "aggressive" if chased from the farm. Ninety percent of local
people would like to prevent goats from entering fields by ensuring that they are tied
away from crops.
Interestingly, there are no significant differences in the distribution of preferred crop
protection methods and .demographic variables. There is also no significant association
(Cramer's V) between farms experiencing damage and desired crop protection for each
species, however, there is some variation in distribution. A high proportion of those
who advocate the killing of raiding animals did not experience raids by that species
during this study; 91.6% for monkeys (N=12), 83.9% for bush duiker (N=56), 68% for
bush pig (N=50) and 60.8% for baboon (N=46).
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6.4 Discussion
Farmers around BFR perceive crop damage by wildlife to be a much more significant
risk than other limiting factors. This is due to its embodiment as an external issue and
its relationship with other debilitating factors at the site. Perceptions of specific raiding
species are also heavily influenced by social values; views of animals reflect elements
of human society and indicate behaviours that willi will not be tolerated by the local
community. This is particularly apparent in local people's descriptions of primate
species.
6.4.1 Perceptions ofCrop Damage Proportional to Other Risks
Crop damage by wildlife is one of many problems that local people state they
experience on their farms or in their environment; insects, sickness, the weather and
lack of land are all believed to impact negatively on rural livelihoods. One surprising
omission is access to clean water as the entire sample is dependent upon local streams
for drinking, cooking and washing. However, many of the streams in this area are
protected and could therefore be considered 'clean' and 'safe,43.
Not all farmers believe they are exposed to the same levels of risk and this may reflect
intra-site variation. For example, those in Kyempunu perceive termites to be a
significant problem. A high proportion of farms in this area do have evidence of stem
damage (Chapter 5) and it was the only site where local people were observed using
banana leaves as building material (walls) to avoid termite infestation. In addition,
farmers living in Fundudolo frequently refer to sickness as a persistent issue and many
speak of the threat of onchocerciasis. 'River blindness' is a particular risk to those who
work or live near fast-flowing streams (Etya'ale, 2002)44 and previous research has
indicated that villages in this area are disproportionally affected by the disease (Sutton
43 Natural water sources are protected in Uganda by building a retaining wall around the spring. A pipe
is then installed to assist local people to draw water whilst protecting the spring from pollutants.
(Thornton, 1998). Any Ugandan household living close to this system is defined as having access to safe
water in government policy documents (UBOS 2005).
44 The black fly breeds in these conditions. It should be noted that individuals displaying symptoms of
onchocerciasis were seldom observed during this study; however this could be due to an extensive
Ugandan government programme that distributes lvermectin to try and combat the disease (Uganda
Ministry of Health 2006a).
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et al., 1995). There is also a high incidence of epilepsy around Fundudolo (Sutton et
al., 1995, pers obs) and there is a possible link between the two conditions (Etya'ale,
2002). In these cases, perceptions appear to reflect the uneven distribution of actual
risk across the study sample.
Despite the existence of numerous issues, crop damage by wildlife is considered more
significant both in the severity and frequency of farms affected. It is also the main
factor that local people would like to change about their environment. This high
perceived risk may reflect farmers' knowledge of the research study as all interviewees
knew the topic of interest and may have inflated responses accordingly. However,
participant observation with local people outside the study area indicates that this is a
representative response. It is, therefore, important to understand why crop raiding is
perceived differently to other problems.
6.4.1.1 Crop Damage as an External Issue
Crop raiding by large vertebrates, like damage from termites, birds, thieves and the
weather, can be defined as an 'external' agricultural issue, an outside influence that
physically enters and manipulates the agricultural domain. In contrast, soil fertility,
planting strategies and farming methods are 'internal' problems that originate and
proliferate from within the farm boundary. In this study, external agricultural issues
are perceived as more severe than those which are internal to the farm, This bias has
also been seen in other research around BFR; Tweheyo et al (2005) found that poor
sowing and fire (which is usually started by the farmer from within the field) were
considered to be less significant than wildlife, drought and insects.
One of the most pervasive determinants of a high perception of risk is if the threat is
believed to be external to the community (Fitchen et al., 1987). This has been found at
other sites of contlict; jaguars were perceived to be a problem in Brazil because farmers
believed, incorrectly, that they were being introduced to the forest (Conforti and de
Azevedo,2003). There is little evidence to suggest that internal issues are actually less
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damaging to agricultural crop yields, indeed weeds45 are not considered to be a problem
by any of the study sample and yet they are reported to be the highest potential source
of loss to maize globally (Oerke and Dehne, 2004). 'Poor soil' or reduced soil fertility
is also known to have a serious and significant impact upon crop development and
subsequent harvest (Yayock et al., 1988).
The heightened level of risk regarding damage by wildlife may be due to the fact that
external agricultural problems are more difficult for the farmer to control than internal
issues. For example, the density of problem animals is believed to be rising around
BFR46 and local people wish to eradicate those animals considered to do the most
damage (i.e. baboons and bush pig)47. By killing problem species, local people not
only reduce the risk of crop loss, they are also 'compensated' for any damage that they
may sustain in the agricultural season (Vansina, 1990). Meat is perceived to be the
main benefit of wildlife in this area as it can supply valuable protein, has an important
role in local celebrations (Johnson, 1996) and can be sold to earn extra money for the
household. Therefore, local people are frustrated that they are not allowed to actively
hunt 'vermin' species and do not believe that UWA are taking responsibility for the
situation. It is interesting to note that some respondents believe traditional game
species are declining in this area. This suggests that either duiker, antelope and
bushbuck have not recovered from colonial management policies (Chapter 2) or they
have been harvested unsustainably despite the ban on hunting in Uganda'", Local
people may perceive a logical shift to be the utilization of problem animals both to
allow the recovery of game species and to balance crop losses with bush meat gains
(Naughton-Treves et al., 2003).
45 Weeds and crop disease are classed as internal issues as their manifestation originate within the field
boundary. It is recognised that many weeds and diseases are spread by insects or environmental vectors
Le. wind, that do indeed cross into the farm.
46 This is unlikely, as Nyabyeya Parish is experiencing extensive deforestation of its forest fragments.
However, habitat pressure may force animals into further contact with people.
47 It should be noted that many local people also want to kill lower ranking problem animals (Le. bush
duiker) however this is believed to be due to their status as game species and will be discussed further in
the chapter. ..
48 Previous research supports this assumption as evidence for hunting has been found in BFR (Plumptre
et al., 2003a)
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Another reason for the perception of crop raiding as a particularly severe problem
around BFR may be its association with other issues that can limit agricultural yield in
addition to social and economic development.
6.4.1.2 Crop Damage as an Associated Issue
Crop damage by large vertebrates at this site is perceived to be intrinsically linked with
many other factors. For example, loss of food can cause famine and lack of income can
result in poor health, fewer educational opportunities and a delay in community level
development. Interestingly, many key issues are believed to be increasing around BFR
but crop damage is perceived to have remained the same. This is surprising as
complaints about crop loss to wild vertebrates are increasing (Chapter I). It suggests
that although the problem of crop damage by wildlife has not changed, the rise in
associated issues may have led to a decrease in tolerance.
Sickness is perceived to be a significant, and growing, issue around BFR and crop loss
by wildlife is believed to contribute to this problem by limiting household income that
could be used for medicine. Cases of HIV/AIDS have undoubtedly risen over the last
twenty years" and at least two people died of the disease during this study (pers ohs).
"Coldness from the forest" is also believed to produce influenza50 and malaria.
Although this area is at very high risk from malaria (UMOH, 2006b), a decrease in
temperature cannot cause either illness. However, it is possible that these conditions
are associated with increased levels of precipitation from the forest. The swamp areas
of BFR are known to harbour "vast populations of mosquitoes" (Paterson, 1991,
p.181) and people are more likely to gather together during storms thus allowing the
influenza virus to be transmitted more effectively (World Health Organisation 2003).
Further research is needed to understand if forest communities are at a higher risk of
49 The first case of AIDS was recorded in Uganda in 1982 (UMOH, 2006c). The current prevalence rate
for this area (4.7%) is comparable with the national figure of 5% (Musinguzi et al., 2003)
50 Headache, fever, coughing and general body weakness define what local people describe as 'flu'. The
symptoms are more like influenza than the common cold but it is not clear if this is indeed an infectious
disease or some other form of illness. It is relatively common especially during the rainy seasons.
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disease or whether the high perception of risk for this issue is due to isolation from
medical facilities and limited access to technological developments e.g. bed nets.
Land availability is also seen as a problem that connects directly with crop raiding by
wildlife. Previously low population density around Nyabyeya Parish (Hill, 2005)
encouraged a traditional distribution of land; farms would be extended and subdivided
through the generations (Taylor, 1969)51. However, due to their close proximity to the
forest and inability to extend their agricultural area, families at this site state that they
are now dependent on smaller parcels of land for cultivation. Mean farm size is
particularly small (Chapter 4) and appears to have significantly reduced since the mid
1900s; in 1923 average farm size was estimated to be l.4ha and in 1954 2.4ha (Roscoe
1923 & Beattie 1954 cited in Taylor, 1969). The increased reliance on small farms
potentially results in a lower yield due to both limited land and reduced soil fertility
(Hamilton, 1984). Furthermore, local people have fewer choices regarding the
adoption of 'low risk' planting strategies (Naughton-Treves, 1996). This is likely to
reduce tolerance for any crop damage by wildlife (Naughton-Treves and Treves, 2005,
Priston, 2005). Local people are also concerned by land ownership; for example,
Nyakafunjo is technically owned by NFA52• In addition, many farmers utilize land
owned by Nyabyeya Forestry College through the Taungya agroforestry system. This
method allows for the cultivation of annual crops on college land in exchange for the
care of tree seedlings (Hill, 1997). However, local people are aware that this is not a
permanent agreement and loss of this facility would have a significant impact upon
livelihoods (pers obs). Temporary land use arrangements mean that farmers are,
understandably, less tolerant of any damage.
6.4.2 Perceptions of the Forest
The majority of local people around BFR have an economic relationship with the forest
as opposed to any traditional, cultural or symbolic association (Lauridsen, I999). As
51 The reference relates to the indigenous Banyoro, however, participant observation suggests that many
ethnic groups living in this area adopted a similar system of land distribution
52 Local people describe how the Forest Department (now NFA) gave a small section of BFR to
Budongo Saw Mills Ltd to be used for employees and their families (Lauridsen, 1999). This became
established as the village of Nyakafunjo.
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previously detailed (Chapter 4) the villages in this study are predominately populated
with migrant labourers who were attracted to the area by the potential for economic
gain. Indeed, all the male participants in the Nyakafunjo focus group were originally
employed by the saw mill as lumberers or drivers and many now perceive no advantage
from living close to the reserve. This is reflected in the emphasis on the utilitarian
benefits of BFR and its wildlife; farmers in this study perceive the forest as primarily a
source of basic human needs e.g. firewood, food, water and building materials. Poor
families and those living closer to a forest are generally more reliant on forest products
as a 'safety-net' (liED, 1994)53, however, the income derived from BFR is particularly
low compared with other protected areas in Uganda (Bush et al., 2004). This suggests
that restrictions by the government and local authorities may prevent access to valued
resources.
Many of the community argue that permits for timber extraction (and thus the primary
economic benefit of the reserve) go to outsiders. This view, that external groups are
the main beneficiaries of protected areas, has been reported at other sites (e.g. Parry
and Campbell, 1992, Naughton-Treves, 1996, De Boer and Baquete, 1998, Gillingham
and Lee, 1999, Gadd, 2005, Okello, 2005). Interestingly, many respondents in this
study indicate that only recently has control of the forest moved from God and the local
community to external organizations. This is surprising as the majority of the sample
have only ever experienced BFR in the power of another entity such as the British
Protectorate or the Saw Mill. It suggests that a personal stake in the forest, albeit
through employment, is enough to make local people feel as if they 'own' or have
responsibility for the reserve. With the absence of any perceived legal economic
benefit, the forest is believed to be a source of problems. All associated factors that
impact upon tolerance toward raiding wildlife are believed to be inextricably linked
with BFR and crop damage appears to represent the 'worst' element of living close to a
forest! animal habitat.
53 It should be noted that de Merode et al (2004) found that, whilst poorer families do rely on the forest
during 'lean' periods, wealthier households gain a higher value of forest resources
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6.4.3 Perceptions of Specific Raiding Species
In this study, chimpanzees are the only species to be considered in a predominately
positive manner. However, it should be noted that a number of respondents fear these
animals and are reluctant to adopt any crop protection strategies due to their potentially
aggressive behaviour. This is a concern for any future conservation in this area as
people are likely to become intolerant of a situation that they cannot control. It is
particularly relevant for those growing sugar cane as the potentia) for economic loss
already appears to be creating negative attitudes toward this endangered primate
(Reynolds et al., 2003, Paterson, 2005).
Kellert (1985) suggested that perspectives of animals in developing countries are often
divided into material value or awe and respect. There is little evidence to suggest that
chimpanzees fulfill any mystical or idealistic role around BFR as is found at other sites
(e.g. Humle, 2003). Rather, the positive view appears due to anthropomorphic
associations; many farmers discuss the phylogenetic link between chimpanzees and
humans. However, perceptions of other raiding animals are based on strong utilitarian
values; the majority of wildlife is only believed to be beneficial as a source of food,
although it should be noted that chimpanzees were also seen in a utilitarian framework
by a small number of interviewees who believe that the main benefit of this species is
to advance medical science and aid the development of drugs to combat human disease.
Perceptions of other raiding species were more mixed. For example, views of baboons
and bush pig are very negative amongst those living close to the forest edge. As this
study has shown, these farmers are generally more vulnerable from incursions by wild
species (Chapter 5). However, goats were not perceived to be a problem and yet a high
number of farms are vulnerable to loss from these aninlals. Value judgments appear to
be influenced by a complex combination of variables. It is important, therefore, to try
and identify factors that have an impact upon beliefs and tolerance for raiding species.
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6.4.3.1 The Impact of Body Size upon Perceptions
It has been suggested that body size is an important consideration when examining
perceptions of crop raiding species (Naughton- Treves and Treves, 2005). This bias is
seen in this study as large vertebrates are perceived to be more of a problem than
insects despite their prevalence at this site (Chapter 5). Large animals tend to get a
disproportional amount of blame for crop damage (e.g. De Boer and Baquete, 1998,
Gillingham and Lee, 1999, Hill, 2004, Okello, 2005) especially in areas of low human
density (Newmark et al., 1994). This may be because they are visually intimidating,
less likely to live in disturbed habitat54 and able to cause considerable amounts of loss;
for example, elephants can eat approximately 50kg of human foods per day (Sukumar,
1990). Large animals are also an obvious and detectable risk unlike 'invisible' threats
to human health, for example, water contaminants (Fitchen et al., 1987). Clarke
(1953), suggests that large vertebrates also have the 'advantage' of being able to supply
a substantial amount of meat in compensation for crop damage. Therefore there is an
obvious benefit to complaining about these animals. However, body size does not
adequately explain the differential perceptions of raiding species at this site. For
example, chimpanzees are the largest primate in this study and yet they are perceived
more positively than baboons. In addition, goats and bush duiker are a similar size and
yet farmers' views of them are very different.
6.4.3.2 The Impact of Raiding Behaviour upon Perceptions
Raiding behaviour appears to have a significant influence on the perception of local
people toward animals utilizing human food. For example, baboons are believed to
embody "rebels" or insurgents. The use of mil itary language to describe primates is not
new and has been used in other conflict scenarios; macaques in Palau are perceived to
"
be like an "invading foreign army" and in Japan people-monkey conflict is described as
a 'war' (Knight, 1999, Wheatley et al., 2002). However, one should note that many of
the study sample have personal experience of rebel activity due to the ongoing political
54 Hyenas appear to be an exception to this and have been found to attack livestock more frequently in
areas with high human density. However, it is believed that their scavenging behaviour results in an
association with humans and attacks on domestic animals are merely a reflection of opportunism
(Kotowski and Holekamp, 2006)
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instability in northern Uganda and neighbouring countries. In addition, during the early
1980's the area around BFR was the front line of military action between President
Milton Obote's army and the NRM of Yoweri Musevenr'" (Nyangabyaki, 1991)
Therefore, whilst equating baboons with Joseph Kony may seem flippant and
distasteful given current socio-political conditions, it gives an indication as to why
local people have intense dislike for baboons beyond actual crop damage.
Like rebels, baboons induce fear due to their unpredictable and seemingly planned
forays into croplands (Hill, 2005). They are predominately terrestrial, often approach
farms in large groups and are believed to have aggressive raiding strategies; farmers
state that baboons are persistent and will not leave the farm even if they are seen (Hill,
1997, Warren, 2003). They are also perceived to be highly organized; key individuals
often remain vigilant at the farm boundary and are thought to purposefully distract
farmers in order to allow other individuals access to the farm (Bolwig, 1959, Poirier,
1971, Maples et al., 1976, Knight, 1999, Hill, 2000, Warren, 2003)56. This use of
"deceptive" strategies may lower tolerance for problem species as the animal is
perceived to be willfully deceiving the farmer. Baboons are, therefore, believed to
conduct a conscious and calculated assault on agricultural areas. However these
negative perceptions are not indiscriminately applied to all primates.
Monkeys receive mixed responses by local people around BFR. The majority of
farmers perceive them to be "thieves", a term used in other situations where monkeys
and people are in close proximity (Shepard, 2002, Priston, 2005). However, many also
think they are 'clever' and these associations highlight raiding behaviour that is more
acceptable to local people. Unlike baboons, mon~eys usually damage crops
independently and make quick forays into agricultural areas. They are, therefore,
perceived to be opportunistic as opposed to calculated and organized. Furthermore,
55 President Yoweri Museveni actually came to power in 1986. A bloodless military coup led by Tito
Okello overthrew Milton Obote in 1985 and after negotiations with the NRM broke down, Museveni
took control of the country.
56 Maples et al., 1976 recorded sentinel behaviour but stressed that it did not appear to be conscious
rather it was associated with farm geography. However, it is included here as it may appear intentional
from the farmer's perspective.
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their predominately arboreal movement ensures that the farm boundary is not breached;
rather the animal utilizes the semi-permeable nature of its structure. However, as the
results indicate, this perception of monkeys is strongly influenced by proximity to the
forest; as the intensity of forays into the farm increases, tolerance for monkey
incursions is reduced. This suggests that the emphasis placed on these primates as
"honest" is dependent on the perception that raids represent a fair contest between
farmer and animal, in addition to maintaining the illusory divide between wild nature
and agricultural domesticity. However, it is clear that raiding behavior is not the only
influence upon perceptions of specific animals; feeding strategies are also highly
influential.
6.4.3.3 The Impact of Feeding Behaviour upon Perceptions
Whilst baboon and bush pig have the potential to cause considerable damage (Chapter
5), farmers' perceptions do not appear based on actual loss but rather specific feeding
behaviour.
Highly destructive and observable foraging strategies are viewed negatively by local
people. For example, bush pigs are perceived as particularly damaging due to their
rooting behavior (Kingdon, 1997) and at this site they are associated with mechanical
machinery that can 'grade' soil. It is therefore surprising that bush pigs are perceived
to cause less damage than they actually do (proportional to other species). This may be
a reflection of the extremely negative perception of baboons rather than a positive
evaluation of the bush pig. Baboons also undertake covert feeding behaviour; as pith
eaters they chew the immature stems of a number of grass species in addition to Zea
mays (Hill, 2000, Warren, 2003). This type of damage c~anbe extensive and remove
affected plants from production. Again, negative views toward this feeding strategy are
not just due to loss but also perceived malevolence. By utilizing plant parts that are
unsuitable for human consumption, baboons are believed to be 'wasteful' and destroy
"even what they do not eat". (Bolwig, 1959, Naughton-Treves, 1997). This has been
found in a number of studies for both primates and other terrestrial mammals (see Blair
et aI., 1979, Naughton-Treves, 1996, Hill, 1997, Knight, 1999, Chalise, 2000/1,
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Wheatley et al., 2002). It reflects the way in which social rules and human values are
imposed upon wild animals.
Baboons are highly omnivorous and eat a wide range of foodstuffs from insects and
seeds to gum and roots (Warren, 2003). Along with bush pig, they are perceived to eat
the highest number of crop types in the area and be indiscriminate in their feeding
habits. In reality, bush pig were only observed eating four agricultural crops and,
whilst baboons consume a wide range of foodstuffs in this study, there is evidence that
they are selective and will not eat everything available to them (Warren, 2003).
However, their adaptability means that both animals are perceived as 'greedy' by local
people. This has strong negative connotations as it is clearly not advantageous for any
member of a rural community to be 'gluttonous', especially in a population that has
previously been subject to food shortages and famine (Nyangabyaki, 1991). However,
the anthropomorphic perception of feeding strategies is not always negative;
chimpanzees and bush duiker are considered "respectful" and "disciplined" in the way
they utilize human foods. Both species are believed to control the amount and part of
the crop taken; only removing as many fruits or leaves as they require. This sense of
self control has been found to impact upon positive perceptions of gorillas in Rwanda
as it is believed to be a "quality intrinsic to what constitutes humanity" (Sicotte and
Uwengeli, 2002, p.175).
The perception of wildlife species' as a moral 'mirror' for human populations is found
within many societies (Knight, 1999, Mullin, 1999). For example, the Matsigenka of
Peru and Bari of Venezuala believe that they are ancestrally connected to primates and
that their behaviour can be taken as a warning for undesirable human attributes; for
example, the meat (i.e. head) of howler monkeys are taboo for some groups as it is
believed to make people "slow" and "lazy" (Lizarralde, 2002, Shepard, 2002). By
attributing human values to raiding species, local people indicate that they will tolerate
animals that act within a human morality; any animal 'choosing' to work outside these
values is perceived to be entering a personal feud with the farmers.
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6.4.3.4 The Impact of Control upon Perceptions
One of the most pervasive factors that can influence perceptions of raiding species is
control. For example, nocturnal animals are often tolerated less than diurnal species
because farmers are unable to protect crops adequately against depredations (Hill,
1997, Hoare, 1999, Naughton-Treves, 2001, Hill, 2004). This is demonstrated in this
study as bush pig and bush duiker are linked with the perceived prevalence of negative
forces after sundown". In addition, loss to domestic species is often tolerated despite
significant damage to crops. Those experiencing goat raids are also the most positive
about these animals suggesting that local people gain substantial benefit from their
presence. They have an important cultural value for this community and a strong
association with wealth and status; goats are traditionally used for dowry, food for
important guests and family, and as sacrifices by witchdoctors (Taylor, 1969).
Furthermore, they are a 'savings account', a contingency in case of emergency (Hill et
al., 2002, Hill, 2004). However, farmers also perceive that they can control damage
from domestic species either by preventing the animals access to the field (i.e. tethering
away from agriculture) or through the instigation of institutionalized methods of
compensation (Naughton-Treves, 1996, Hill et al., 2002, Warren, 2003, Hill, 2005). If
a domestic animal is caught damaging fields around BFR, it is taken to the village
council where the owner has to pay for its release or it is sold and the money used to
recompense the aggrieved farmer (Hill, 2005)58. Goats become, therefore, a symbol of
social cohesion as the behaviour of the animal is seen to retlect the owner. In contrast,
the government is perceived to 'own' the forest and its animals and yet does not take
responsibility for their actions; it' is perceived to be a careless 'owner' (Naughton-
Treves, 1996, Hill et al., 2002, Gillingham and Lee, 2003). Farmers are neither able to
control the situation or receive compensation for their losses. Consequently, tolerance
towards wild species is reduced. This is further emphasized through examination of
perceptions of traditional game animals, for example, bush 'duiker.
57 Bush pig are known to shift to diurnal activities if undisturbed (Vercammen et al., 1993), however the
high human population density at this site appears to restrict them to nocturnal movements.
58 The 'arrest' of livestock was witnessed during this study.
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Perceptions of bush duiker in this study are the most mixed of any raiding species;
there is an almost equal distribution of positive and negative views. Many of the
positive statements appear to reflect their status as a prey species as opposed to a crop
raider; for example, "honest" and "brave" evoke the honour of the quarry (see Marvin,
2000). Other studies have suggested that game animals are tolerated better in conflict
situations (Naughton- Treves and Treves, 2005) and this research suggests that this is
due to perceived control. Whilst the farmer is unable to prevent crop damage, hunting
raiding species (and thus gaining tangible benefits) enables local people to both manage
the amount of loss and its subsequent impact upon livelihoods. Although the majority
of local people in this study stated that eradication was their preferred method of crop
protection for the bush duiker, many of these did not experience raids. It is therefore
believed that this opinion is not a reflection on damage but their status as a game
species in this area.
6.5 Summary
Crop damage by wildlife is believed to be the most significant risk to livelihoods
around BFR. It can impact upon both economic and social development and local
people feel unable to manage the risk as they are not permitted to use traditional
methods of protection. In addition, the forest itself is believed to be under the control
of the authorities and yet they are not seen to be taking responsibility for its negative
impacts. Perceptions of raiding animals reflect different levels of tolerance and human
values. Key factors that influence negative attitudes are if an animal is nocturnal,
omnivorous, group foraging, terrestrial, perceived to be 'self aware', unpredictable, and
persistent with covert raiding behaviour. Damage by domestic and game species can
be managed, has associated benefits and thus is more readily accepted by farmers in
this area.
148
In conclusion:
1. Although local people believe that they are exposed to many risks as a consequence
of living next to BFR, crop loss to wild vertebrates is perceived to be the most
significant problem
2. Crop raiding represents an external issue that is inextricably linked with the forest
and other social factors
3. BFR is perceived in a utilitarian manner and potential benefits (i.e. meat and access
to forest resources) are believed to be restricted by outside agencies
4. Attitudes toward raiding species are defined by anthropomorphic perceptions of
raiding, feeding behaviour and control (see above). They also have an implied
morality and reflect both positive and negative values within human society.
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7. RESULTS: CROP PROTECTION STRATEGIES
7.1 Introduction
Recommended management strategies for crop raiding animals are diverse, often
species specific (Hill, 1997) and rarely appropriate for primates or low income
subsistence farmers due to a reliance on expensive technology or effective
infrastructure. In addition, seldom have they been evaluated in any depth (Hill, 2000)
and much of the data concerning traditional crop protection methods, and conservation
practice generally, is anecdotal (Sutherland et al., 2004, Osborn and Hill, 2005).
Conservationists have often argued that the only way to solve crop raiding is to reduce
the competition for resources between animals and humans, for example, by keeping
agricultural crops away from the forest edge, conserving large tracts of forest, moving
farmers out of conflict zones or translocating problem species (e.g. Newmark et al.,
1994, Strum, 1994, Naughton-Treves, 1997, Saj et al., 2001, Imam et al., 2002, Sitati
et al., 2003, Okello, 2005). There is no doubt that these measures would reduce and
potentially eradicate crop raiding in the long term, however they are impractical,
expensive and without careful implementation could just move the problem elsewhere
(Osborn and Hill, 2005).
Traditionally, farmers used lethal techniques to keep animals out of farms (Taylor,
1969, Mascarenhas, 1971, Vansina, 1990, Hill, 2000, Andama and McNeilage, 2003).
However, conservation legislation means these methods are restricted in many areas of
human-wildlife conflict (e.g. Naughton-Treves, 1996, Andama and McNeilage, 2003,
Jackson and Wangchuk, 2004, Naughton-Treves and Treves, 2005). Despite this, the
hunting of crop raiding species, particularly primates, is still seen (Fitzgibbon et al.,
1995); for example, in Gambia, organized village hunts kill up to 300 monkeys at one
time (Starin, 1989, Barnett and Emms, 20(2)59. Not all lethal control is illegal, some
governments do still undertake culls of problem speci~s; the USA disposed of over
75,000 coyotes in 2004 (USDA Wildlife Service 2004) and 6666 monkeys were killed
59 Whilst hunting is illegal in the Gambia, the Wildlife Conservation Act (1977) states that local people
can take 'reasonably necessary measures' to protect crops or property from wildlife (Starin, 1989).
However, communal monkey hunts by up to 11 villages seem a disproportionate level of force and may
serve to demonstrate the heightened tensions that exist in this area.
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per year in Japan during the I990s (Environment Agency 2000 cited in Sprague, 2002).
In addition, hunting quotas are often modified to include problem animals (Conover
and Decker, 1991). However, lethal control is not believed to be effective in the long
term as it is expensive, animals can disperse to other localities, other groups can replace
the removed individuals and species populations can go into decline (Mascarenhas,
1971, Brennan et al., 1985, Horrocks and Baulu, 1988, Else, 1991, Biquand et al.,
1994, Strum, 1994, Osborn and Hill, 2005, Paterson, 2005). Furthermore, primates
have been recorded returning to fields where members of their troop were killed
(Forthman-Quick, 1986, Andama and Mclveilage, 2003, Priston, 2005). Sterilization
and contraception have also been used to slow the reproductive rate of raiding primates
and ungulates but it is costly and highly invasive (Biquand et al., 1994, Craven and
Ilygnstrom, 1994).
Exclusion strategies, e.g. trenches, walls, fences and buffer zones of non-palatable but
highly profitable crops, are often used to prevent animals reaching agricultural areas
(e.g. Mascarenhas, 1971, Bell, 1984, Brooks et al., 1989, Jhala, 1993, Strum, 1994,
Naughton-Treves, 1998, Poole et al., 2002, Andama and McNeilage, 2003, Geisser and
Reyer, 2004). Tree trunks or fruits can also be wrapped in unpalatable leaves, plastic
or cloth to prevent loss (Yayock et al., 1988, Hunter, 1996, Priston, 2005) and coconut
shell muzzles have been used to stop domestic animals from grazing on valued
foodstuffs (A. Banerjee in Chambers, 2002). Although barriers show some potential
with ungulates, porcupines and rabbits (Craven and Hygnstrom, 1994, Biryahwaho,
2002, Andama and McNeilage, 2003, DEFRA, 2004), primates easily negotiate
obstructions and bush pig and elephants can damage or destroy fences (e.g. Maples et
al., 1976, Bell, 1984, Barrett and Birmingham, 1994, Strum, 1994, Hone, 1995, Priston,
2005, Sitati et al., 2005). Sisal (Agave sisalanai and Mauritius thorn (Caesalpinia
decapetalay may reduce crop raids by wild vertebrates including baboons
(Mascarenhas, 1971, Andama and McNeilage, 2003) but introducing plant species can
be problematic; i.e. Mauritius thorn is highly invasive and requires significant
management to avoid incursion into cultivated areas (Andama 2006, pers comm, IUCN,
2006). In addition, high technology solutions such as electric fences and trenches can
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be expensive to install and maintain and thus not appropriate for the majority of
subsistence farmers (Mascarenhas, 1971, Blair et al., 1979, Bell, 1984, Hill, 1997,
Osborn and Hill, 2005). The use of barriers has also been criticized by some
conservationists as they can create ecological isolation by restricting traditional
migration patterns (Jhala, 1993, Newmark et al., 1994, Naughton- Treves, 1996, Sekhar,
1998).
Guarding is commonly seen in agricultural communities; treetop look-outs,
firecrackers, stone throwing, shouting and chasing with dogs are all used in defense of
agricultural crops (e.g. King and Lee, 1987, Biquand et al., 1994, Naughton-Treves,
1996, Hill, 1997, Chalise, 2000/1, Saj et al., 2001, Rao et al., 2002, Sprague, 2002,
Madhusudan, 2003, Warren, 2003). Reports as to the efficacy of guarding are mixed.
Primates, like wild pigs, are highly adaptable, unpredictable and will modify their
behaviour to avoid threats (Maples et al., 1976, Barrett and Birmingham, 1994, Strum,
1994, Hill, 1997, Naughton-Treves, 1998, Hill, 2000). However, it has been suggested
that guarded fields are avoided by primates (Naughton- Treves, 2001, Wheatley et aI.,
2002, Priston, 2005) and experience fewer livestock depredations by carnivores
(Madhusudan,2003).
Repellants and deterrents have also shown some potential at protecting crops from
primates and other raiding species; chilli has been used against monkeys and elephants
(Strum, 1994, Chalise, 200011, Osborn, 2002, Warren, 2003) and soap or goat dung
against duiker and deer (Craven and Hygnstrom, 1994, Hill, 1997). However, there is a
risk that with repeated exposure, 'repellents and deterrents will lose their efficacy as
animals habituate; mountain gorillas no longer respond to bells in Uganda (Madden,
1999) and noise scaring was not effective with baboons in Saudi Arabia (Biquand et
al., 1994). Scare devices that are triggered by motion or an individual wearing a radio
collar, do show some potential but are expensive to implement and highly invasive
(Biquand et al., 1994, Craven and Hygnstrom, 1994). Although effective with some
deer (Craven and Hygnstrorn, 1994), taste aversion has shown similar limitations; bears
were not deterred from conflict areas (Peine, 2001) and primates can detect the emetic
which means each individual has to be injected for each novel foodstuff (Forthman-
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Quick, 1986). It indicates that, like guarding, no deterrent will be totally effective for
all species however they do show some potential if used with other methods
(Forthman-Quick, 1986, Madden, 1999).
There are clearly many different techniques to remove, deter and repel raiding wildlife
from agricultural areas. This chapter will examine observational and attitudinal data to
understand the actual and perceived efficacy of crop protection methods in villages
around BFR.
Thus the specific aims are:
• To ascertain which crop protection strategies are being used by farmers at the
study site
• To examine local people's perceptions of these strategies
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7.2 Methods
The presence of lethal and non-lethal crop protection methods (e.g. snares, leg-hold
traps and scarecrows) were recorded during weekly monitoring of farms and their
location stored in a GPS. Dogs and animal skins were classified as non-lethal
strategies'". Bows, arrows and spears were seen in compounds but not recorded as
lethal methods unless they were observed being used to kill an animal. Pangas
(machetes) are used for many household tasks so it was also not appropriate to classify
them as lethal strategies unless they were seen being used for this purpose. Records of
crop protection techniques are likely to be conservative as many methods are illegal.
'Guarding' is an extremely difficult strategy to analyse (Naughton- Treves, 1996) as it
incorporates many different techniques. For example,it is most commonly defined as
both (i) the presence of the farmer in the field due to the 'potential' for crop raids (this
can include active monitoring and reconnaissance but often involves the practice of
supplementary activities whilst remaining vigilant) and (ii) the action of chasing an
animal from the field once detected often by shouting and banging objects. In many
ways it is a misleading term as 'guarding' in this context does not necessarily include
the active removal of wildlife from farms or patrolling agricultural areas. However,
animals may be deterred from entering a farm whilst people are present and farmers
have the potential to protect their crops by chasing observed wildlife out of the field.
In order to thoroughly evaluate the efficacy of guarding, farms known to experience
crop loss to wildlife would need to be monitored whilst guarding intensity and
techniques were manipulated'". This was beyond the remit of this study; however it
was possible to examine the impact of an elevated level of human presence upon crop
raiding around BFR. Farmer presence was recorded across the three seasons; if local
60 The main role of dogs in this context is to repel and deter crop raiders. It is recognized, however, that
they can cause fatal injury to raiding species and were, on one occasion, seen killing a red-tailed
monkey. Skins of raiding primate species are frequently used in crop protection to deter potential raiders
from entering agricultural areas (e.g. Starin, 1989, Strum, 1994, Saj et al., 200 I). In this example, a
baboon had been killed and its skin hung at the forest edge to discourage the rest of the group from
entering the field. Although it is a lethal strategy for the baboon concerned, it is listed here as a non-
lethal crop protection method as it is being used as a repellant.
61 This still does not satisfactorily deal with the problem of measuring 'vigilance'; a farmer shelling
beans or planting seeds can also be listening and watching for signs of wildlife in the field.
people were observed in farms for a mean of more than 50% of weekly visits this was
defined as guarding. While there are obvious limitations to this method (we often
visited on the same day of the week and farmers may be in the farm for short time
intervals) it was felt that this analysis would give a rudimentary measure of human
presence over the three field seasons and reduce the possibility of chance encounters.
Despite its ambiguity, the term 'guarding' is used to describe this level of human
presence as that is how local people define the activity. It was felt appropriate to use
their definition as perceptions and actual use of protection strategies wi II be compared
in this chapter. Guard h~ts were not included as a measure of guarding as they are not
an accurate indicator of vigilance or human presence; these structures were frequently
empty.
Perceptions of crop protection strategies were ascertained in semi structured interviews
(SSIs), focus group discussion and participant observation. See Chapter 6 for an in-
depth description of these methods. Sample size is frequently too small for accurate
statistical analysis (chi-square), therefore basic interpretation of frequencies and
percentages are made unless otherwise stated.
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7.3 Results
7.3.1 Crop Protection Strategies in Use (Observed in Farm Monitoring)
Guarding is the most commonly observed crop protection strategy around BFR (Figure
7.1); 63.5% of farmers (N= 129) remain on their fields to try and keep large vertebrates
away from crops. Dogs are also encountered (n= 13) and one farmer has a trained pack
to assist him whilst hunting in the forest. Scarecrows are also periodically observed;
11.6% of farms use rags, plastic bags, jerry cans and even the tape from inside an audio
cassette to scare large and small vertebrates from crops (Figure 7.2a and b). One
farmer uses a scarecrow dressed in human clothes and positions it undertaking human
activities e.g. drinking tea and hoeing. Fences of living plants, wood or wire (Figure
7.2c and d) are also seen at th is site.
90 -
80
70 -
(/)
E 60
Ci;
LL.... 50
0
>-o 40c
OJ
::J
0- 30~
LL
20
10
0
Fires Dogs Fence Snares Deadfall Leg-hold Scarecrow Goat Dung Baboon Guarding
traps traps skin
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Figure 7.1 Crop protection strategies in use around Budongo Forest Reserve (N=129)
Lethal methods are also used; 17.8% of farmers use snares, leg-hold traps and/ or
deadfall traps. Snares are the most prevalent lethal strategy and are found in 7.7% of
farms (Plate 7.2e). They are primarily intended to capture baboon, bush pig and bush
duiker although one was seen up a tree because a farmer was experimenting to see if he
could catch monkeys. Leg-hold traps are used in 4 farms and baboons and bush pig are
the target species. Deadfall traps (Plate 7.2t), in contrast, are primarily for small
vertebrates e.g. squirrels and rats.
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Plate 7.2 Photographs depicting crop protection strategies
observed around Budongo Forest Reserve; a) scarecrow 1,
b) scarecrow 2, c) living fence ofManihot sp, d) wire/ wood fence,
e) snare, f) deadfall trap
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Bows/arrows and spears are occasionally seen in compounds but were never observed
being used to kill animals. No evidence of poisoning was seen but it is known to be
used in this area'". There is no statistical difference in the distribution of crop
protection strategies at the village level.
The use of lethal! non-lethal strategies and guarding is subject to seasonal variation;
fewer farmers employ methods to reduce crop loss in the second agricultural season
(Study Season j -August until end of October). Indeed, no farmer was observed using
lethal strategies on their farm during this period:
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Figure 7.3 Farms using crop protection strategies by season (N=129)
The decrease in crop protection strategies between study season 1 and 3 may be linked
to the reduction in crops planted at this time (Chapter 4). A significant association is
found between the presence of guarding and the presence of food crops in Season 2 and
3 (Season 2 Cramer's V=O.295, N=129, p<O.Ol; Season 3 Cramer's V=O.346, N=129,
p<O.OI). Proportionally, guarding is more common in fields that have food crops.
There is no association between the cultivation of food crops and use of lethal or non-
lethal strategies.
62 Farmers discussed injecting fruit with pesticide to kill monkeys. The type was not clarified although
Paterson (2005) reported that tluradan was being used for this purpose by local people around BFR.
Poisoned bait has also been used against birds in this area (Hill, 1997).
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There is a significant statistical association between crop protection strategies and the
cultivation of specific food crops (Table 7.1). Guarding is usually found in farms that
are growing maize and/or cassava. There is an inverse relationship with sweet potato
cultivation; proportionally, guarding is found more often in fields without the crop.
Lethal and non-lethal strategies do not have any statistical association with the growth
of maize or cassava. However, sweet potato was found to have a negative relationship
with non-lethal strategies in Season 2.
Table 7.1 Measures of association between the presence of crop protection strategies and
specific food crops per season (Cramer's V, N=129, bold figures are significant at
*p<0.05, **p<O.OI)
Maize Cassava Sweet Potato
Season 1
Guarding 0.380** 0.378** 0.127
Lethal 0.107 0.012 0.087
Non-lethal 0.118 0.027 0.128
Season 2
Guarding 0.560** 0.277** 0.333**
Lethal 0.008 0.009 0.083
Non-lethal 0.135 0.095 0.196*
Season 3
Guarding 0.456** 0.334** 0.461 **
Lethal X X X
Non-lethal 0.101 0.098 0.123
There is a significant difference between farms that experience crop damage and the
presence of guarding for each season; these data are separated into seasons to lessen
any temporal affect upon the use of strategies (Season 1 i=9.428, df= I, p<O.O I;
Season 2 X2=13.844, df=l, p<O.OI; Season 3 X2=12.489, df=l, p<O.OI). Raids are
observed more frequently in fields with guarding than without. This distribution is also
seen for non-lethal strategies but not for all seasons (Season 1 X2=9.790, df= I, p<O.O1;
Season 2 X2=7.173, df=J, p<O.OJ). There is no ..significant difference between the
presence of lethal strategies and whether crop raids were experienced. It is not possible
to analyse area lost due to small sample size (chi-square). However, when crop
protection strategies are entered into logistic regression and the dependent variable split
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into incursions by wild and domestic species (Chapter 5, p85-87), guarding has an
association with damage events by wild animals. In season 1 and 2, guarding
significantly reduces the chance of wild raids being present (Exp(8)=0.593 and
Exp(8)=0.334 respectively). Lethal and non-lethal strategies do not have any
significant impact upon the model.
7.3.2 Crop Protection Strategies in Use (Stated in Interviews)
During SSIs farmers were asked to list the methods they use to protect their fields from
large vertebrate damage and these were compared with observations during the study
period.
Table 7.2 Percentage of farms observed using specific crop protection methods (N=129),
compared with stated use in interviews (N=93)*. Bold figures indicate the highest rank
for that category.
Strate zv Observed Use Stated Use
Letltal
Bow & Arrow/ Spear
Snares
Deadfall traps
Leg-hold traps
V-shaped trench
Non-Lethal
Guarding - vigilance/
chasing/ shouting
Scarecrow
Fires
Dogs
Fence
Bells
Paraffi n/Soap
Goat Dung
Baboon Skin
8.6{Yo
3.2%7.7%
6.9%
3.1%
0%
2.1%
All large vertebrates
Baboon, Bush Pig, Bush Duiker
All small vertebrates
Baboon, Bush Pig
Bush Pig, Bush Duiker, Buffalo
All large vertebrates
All large and small vertebrates
Bush Pig
A11large vertebrates
Bush Pig, Porcupine
All large vertebrates
Bush Duiker, Bush Pig
Goat, Bush Duiker
Baboon
63.5{Yo
* Totals are more than 93 and 129 as many fanners used or listed multiple methods
** Only primary target species are listed although it is recognized that some techniques can be adapted
for use with other species
11.6%
3.1%
10%
4.6%
0%
0%
3.1%
0.7%
1%
16.1%
9.6%
13.9%
3.2%
1%
Guarding is the most commonly reported and used strategy; 81% of farmers (N=93)
state they guard crops to protect them from animals. Scarecrows are used by fifteen
farmers within the study sample and yet only one person listed them as a strategy that
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they use to protect crops from raiding animals. In contrast, fires and fences are rarely
seen in farms and yet are stated to be in use by 16.1% and 13.9% of the study sample.
Interestingly, nearly 80% of those with lethal strategies on their farm did not state that
they used these methods for crop protection. Statistical significance could not be tested
due to the small sample size (chi-square), however there are no differences in
distribution between observed and stated guarding, lethal and non-lethal strategies.
7.3.3 Solution to Crop Raiding and Perceived Efficacy of Protection Strategies
Nineteen percent of respondents (N=83) state that they do not know how the problem
of crop raiding can be solved (Table 7.3). Thirty seven percent of interviewees believe
that the situation is irresolvable and 7.2% believe the farmer must "learn to cope", "be
patient" and learn to "share with the animals". Almost one fifth ofrespondents believe
that the situation is irresolvable because of a compounding situation (i.e. animals are
still producing offspring and hunting or removal of forest cover is prohibited).
Table 7.3 Local people's perceptions of the solution to crop damage by wildlife (N==83)
Response Frequency Percentage
Don't Know 16 19.3
Passive 31 37.3
Irresolvable 8 9.6
Irresolvable unless change in conditions 17 20.5
Irresolvable, must be patient 6 7.2
Proactive 27 32.5
Shooting! Killing! Poison! Trapping 18 21.7
Guard! Chase 7 8.4
Move Away from Area 2 2.4
Donor Led 5 6
Other 4 4.9
Total (Missing) 83 (10) 100
However, 32.5% of respondents believe that proactive measures are the only answer to
the issue of crop raiding animals. Suggestions include killing, trapping and chasing
raiding species or moving the household to another area. Only 8.4% believe that
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guarding is the solution to crop raiding. Six percent believe donors should assist by
'educating' or bringing a fence.
There are some interesting distributions of the perceived solution to crop raids; 39.7%
(N=73) of farmers that experience raids believe the problem of crop raiding is
irresolvable. In contrast, half of those who are not raided believe that pro-active
methods are the only way to keep large vertebrates from damaging crops. Gender also
appears to hav~ an impact on perceived solutions to raids; 42.4% of women (N=33)
state that the problem cannot be solved but 36% of men (N=50) regard pro-active
methods to have potential to solve crop raiding.
When analysed by village, a donor led solution to crop damage by wildlife is only
expressed by local people in Nyabyeya II and Nyakafunjo. Interestingly, only the
poorest members of the study did not believe that the answer lay in requesting
assistance from external organisations. Ethnicity also appears to have an impact upon
perceptions. Over half (52.6%, N= 19) of the Congolese and 60% (N=5) of the
Banyoro regard pro-active measures to be the solution to crop raiding. In contrast, over
a third of those from the West Nile (35.7%) state that they do not know how to solve
the problem. Distance from animal habitat also appears to have an impact upon views
as the majority of farmers adjoining or within 250m of forest or plantation (and
therefore at highest risk from crop damage by wildlife - Chapter 5) believe crop raiding
is irresolvable; 40.7% (N=27) and 37.5% (N=40) respectively. For those over 250m
away, the highest response is that greater use of pro-active techniques is the solution
(37.5%, N= 16).
During focus group discussion and participant observation, local people were asked if
they knew of effective techniques to prevent crop loss and reasons why they are/are not
being used. Although some strategies are deemed as being very effective in preventing
crop raiding (e.g. fences, fires, nets for game drives), local people state that they would
require financial assistance to utilize these methods. Goat dung sprayed on crops is
also believed to be an effective technique but is rarely used as farmers either did not
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own a goat or the dung was considered difficult to collect. One group discussed the use
of digging a v-shaped hole to trap bush pig. Again, while it is viewed as effective, it is
not being used because UW A does not authorize the trapping of animals. This is also
found with hunting which is considered an effective crop protection strategy that is
restricted by conservation legislation. Focus groups state that hunting traditionally
takes place throughout the year in the forest but with a peak of activity from January to
March around agricultural areas. This is when the bush is burnt in preparation for
planting or is still relatively short. Some farmers also hunt in December as it is thought
that during the dry season animals are more accessible because they must come close to
the edge of the forest in search of food
7.3.4 Requirements to Accept Novel Strategies
During SSls, farmers were also asked to identify what they would require to try a new
crop protection strategy suggested by either an external agency or community member.
Where more than one answer was given, the first response was recorded.
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Figure 7.4 Local people's requirements if they are toaccept novel crop protection
strategies (N=71)
A high number of respondents (45%) state that they require materials and/ or financial
assistance (35%) in order to be willing to try a new conflict mitigation strategy (N=71).
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Skills and labour are only needed by 5 and 4 interviewees respectively and only 5.6%
say they would try a new system without some form of assistance.
A higher proportion of those who experienced crop damage want financial assistance
and materials (36.6% and 46.6%, N=60) than those who did not (27.2% and 36.3%,
N= 11 respectively). Although many of those over 46 request the same assistance
(87.5%, N=24), they are the only age group to express willingness to try novel
techniques without aid. In contrast, no farmers in Nyakafunjo expressed willingness to
try a novel strategy without some type of assistance. There is no relationship with
distance from animal habitat although those who farm within 250m of the forest
predominately request financial assistance and materials to try novel crop protection
techniques. Those farmers cultivating more than 250m from forest, degraded forest or
plantation are more varied in their response.
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7.4 Discussion
7.4.1 Crop Protection Strategies in Use
Local people are employing a variety of lethal and non-lethal crop protection methods
to deter, repel and kill wild animals raiding their fields. The majority of techniques are
designed to protect crops from bush pig, bush duiker and baboon. This is unsurprising
as they are the most destructive wild species at the study site (Chapter 5). In contrast,
few strategies are aimed at domestic animals (e.g. goat) despite significant damage and
subsequent impact upon crop yield (Chapter 5). However, domestic species are not
perceived to be a major problem at this site (Chapter 6).
As recorded in other studies (Hill, 1997, Paterson, 2005, Tweheyo et al., 2005), the
most frequently used crop protection strategies around the southern edge of BFR are
guarding and scarecrows. Both are non-lethal, require little economic or technological
input and are therefore accessible to all members of the community regardless of age,
gender and social status. Guarding and scarecrows are also flexible, non-specific and
can deal with varying intensities of risk. These factors are likely to explain their
widespread application in this area; farmers are poor and are trying to defend highly
vulnerable crops (e.g. maize and cassava) from a variety of animal species. However,
guarding does appear to have an impact upon crop damage by wild species and there
were fewer raids in farms with a consistent human presence. This has been found in
other studies; an increase in guarding intensity in Kenya reduced the frequency of
elephant raids by almost 90% (Sitati et al., 2005). In addition, raids by baboons and
macaques reduced in frequency and duration with elevated levels of guarding (Maples
et al., 1976, Priston, 2005). However, Priston's study (2005) also revealed that this
was affected by previous raiding experience; if macaques were chased out of the farm
early in their raid bout, they would spend more time on the field boundary waiting for
another opportunity to access crops. As feeding on human foodstuffs is so much more
efficient for raiding species (Chapter 2), guarding is only effective if the animal is
persistently harassed (Strum, 1994). Indeed, it has been reported that baboons prefer
low-risk, food poor habitat as opposed to one that may offer valuable food but with an
increased vulnerability to predation (Cowlishaw, 1997). This may explain the
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anomalous result that, generally, guarding is associated with raids. It suggests that
local people guard as a reaction to crop damage and those that have experienced raids,
and are therefore at higher risk, tend to be those that guard most often. This has been
found at other sites in Uganda (Naughton- Treves, 1996).
Other non-lethal techniques (e.g. fires and fences) were encountered sporadically
around BFR. Dogs were observed on 10% of farms although it is difficult to ascertain
if all animals were used for crop protection. Results on the efficacy of dogs in human-
wildlife conflict situations are mixed. Some studies state that they are ineffective
against carnivores (Kotowski and Holekamp, 2006). Others stress that using dogs as
part of a package of non-lethal techniques has reduced livestock depredation (Brenner,
2005), repelled bears from human settlements (Peine, 200 I) and effectively warned
against pig incursions (Brooks et al., 1989). There is no relationship between non-
lethal techniques (excluding guarding) and the presence of crop damage by wildlife.
However, this may be a reflection of the small sample within this study.
Snares and traps were recorded in almost one fifth of farms but few reported their use.
It could be due to their illegality (as found in Johnson, 1996, Naughton- Treves, 1996,
Ezealor and Giles, 1997, Warren, 2003, Tumusiime, 2004, Paterson, 2005) or
knowledge of the research study; deadfall traps are designed for small animals such as
rats and squirrels and farmers knew that this research primarily concerned crop damage
by large vertebrates. However, local people were happy to discuss the use of bows/
arrows/ spears in crop protection although their usage was never observed in practice.
For these reasons, it is difficult to examine their full impact upon crop raiding. Other
studies have suggested that those living near hunters are likely to experience lower
levels of damage (Naughton- Treves, 1996, Hill, 1997). Unlike guarding and non-lethal
techniques, farms with lethal strategies in this sample are not always those with crop
damage or even food crops. The results indicate that lethal strategies may not be used
solely to protect human foods from depredation; some farmers around BFR use snares
and leg-hold traps to obtain wild animal meat.
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7.4.2 Solutions to Crop Raiding and Perceived Efficacy of Protection Strategies
The most commonly utilized crop protection strategies around BFR are 110t always
believed to be the most effective (see also Else, 1991, Newmark et al., 1994, Ezealor
and Giles, 1997). Farmers at the study site equate efficacy with the permanent
separation of people and wildlife. However, these methods are often not available to
them because of economic or legal restrictions.
7.4.2.1 Perceptions of Non Effective Strategies
Guarding is not regarded as a valuable crop protection method by local people. This is
despite its prevalence and the fact that it is accepted as an effective strategy against
monkeys (Chapter 6). Indeed, less than 10% of farmers in this study believe that it is a
solution to crop raiding and previous research has indicated that farmers do not
consider guarding an effective strategy when used without other methods (Hill, 2000).
This result was also found with scarecrows which are widely used and yet not
considered a successful way of keeping animals away from valued foodstuffs; no-one
included them in their list of potential solutions to crop raiding. Although it is
unsurprising that local people are utilizing the most accessible crop protection
strategies, it is important that we begin to understand why farmers perceive these
methods as ineffective. This will assist in the design of future conflict mitigation
interventions.
Despite requiring little financial or technological input, guarding has a number of social
costs. As it is a 'reactive' method of crop protection (van Vuren and Smallwood 1996),
farmers must be present throughout periods of crop vulnerability (Hill, 2000). With
diurnal and nocturnal raiders in this area, fields must be protected both day and night.
Guarding is, therefore, labour intensive and requires tlie cooperation of all members of
the family or a paid workforce (Mascarenhas, 1971, Bell, 1984, Hill, 1997, Naughton-
Treves, 1998, Andama and McNeilage, 2003, Gillingham and Lee, 2003). This is even
more significant if the farmer has multiple fields (Hill, 2000). Those with limited
labour, therefore, (Le. people living alone or female headed households) are especially
vulnerable to labour bottlenecks and increased financial outlay (Hill, 1997, Osborn and
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Hill, 2005). The education of children can also suffer as a consequence of guarding
crops (Bell, 1984, Naughton- Treves, 1997, Fall and Jackson, 2002, Lee and Priston,
2005). Although primary education is free in Uganda, 19.3% of ten year olds and
22.2% of twelve year olds do not attend school in order to work (Rogers, 2005) and
children are often observed in fields at the study site. Other social costs include the
risk of injury/ death when guarding against large or dangerous species (Bell, 1984,
Naughton- Treves, 1998, Madden, 1999, Hill, 2000, Fall and Jackson, 2002) and
exposure to disease such as malaria if guarding at dusk or night (Naughton-Treves,
1996, Hill, 2005). It is likely that these high social costs contribute to farmers'
perceptions of guarding as an unsuccessful strategy. However, why scarecrows are
regarded as ineffective is not clear.
Scarecrows were seen on 15 farms at the study site yet only one person stated that they
use them. Around BFR, scarecrows usually consist of isolated items of household
rubbish and are seldom used in a systematic manner. This may be due to wealth factors
as many farmers in this area of Uganda cannot afford to build and maintain elaborate
scare devices. However, it may be because local people do not really consider
scarecrows an effective crop protection strategy but use them because they have few
alternatives (Fall and Jackson, 2002). Clearly, further research is needed to assess the
efficacy of scarecrows; animals, especially primates, can quickly become habituated to
this form of deterrent (Maples et al., 1976, Cousins, 1978).
Examination of the strategies that local people do value as effective reveals that the
separation of wildlife from agriculture may be as important as social factors.
7.4.2.2 Perceptions of Effective Strategies
Fences and tires are non-lethal strategies that also require labour from farming
communities. However, unlike guarding and scarecrows, these barrier methods are
perceived as highly valued strategies both here and at other sites (e.g. Nepal and
Weber, 1995, Sekhar, 1998, Rao et al., 2002, Okello, 2005). This is potentially due to
a reduction in labour and associated social costs; farmers may not need to continue
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guarding once construction is completed. The possibility that perceived efficacy is
equated with the specific raiding species rather than the method in place should also not
be disregarded. Baboon and bush pig are considered the biggest problem around BFR
and the majority of 'effective' techniques are aimed at these species (lethal strategies
and barriers). In addition, barrier methods are not perceived to be effective in Nigeria,
but only 23.8% of farmers regard the target species (warthog) as a problem animal
(Warren, 2003). However, the value of fences and fires along with traps and snares
could also be due to their perceived ability to permanently exclude animals from fields.
The construction of barriers enables local people to physically separate wildlife from
agricultural areas. Interestingly farmers at this site only perceive this to be positive; in
other locations there has been concern that the erection of fences or walls will limit
access to resources (De Boer and Baquete, 1998, Biryahwaho, 2002). Unlike barriers,
guarding and scarecrows are 'point-specific' and animals are only prevented from
entering where the human or scarecrow is located; as one farmer described "if you
chase them [baboons] at one end of the farm, they will come around the other". One
could argue that isolated fires are also specific in location; however, local people state
that they would like to use a fire on each field corner. The smoke/ sound created by the
flames could be perceived to form an impenetrable defense. Scarecrows could also be
perceived as a barrier method if they are used at regular intervals along a boundary as
seen in Indonesia (priston, 2005). However, their spatial isolation at this site prevents
such a definition. Lethal strategies also permanently separate wild animals from
agricultural areas.
Although there is some evidence that trapping within the forest is no longer
economically viable due, in part, to BFP's snare removal programme (Tumusiime,
2004), over one fifth of respondents believe that a lethal strategy is the solution to crop
raiding vertebrates. This preference for lethal techniques amongst those experiencing
loss has also been found in other studies (e.g. Alghali and Bockarie, 1994, Oli et al.,
1994, Loker et al., 1999, Zinn and Andelt, 1999, Fall and Jackson, 2002, Wheatley et
al., 2002, Gillingham and Lee, 2003, Warren, 2003, Marchal, 2006). Very likely this is
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due to the historical and cultural role of vermin control in rural communities; farmers
traditionally hunted crop raiding species prior to periods of intensive agriculture
(Vansina, 1990). These activities are culturally institutionalized in many societies
(Knight, 2000a, Hill, 2005) and historically, government wildlife management
programmes were also preoccupied with trying to keep animals within protected areas
and eradicating problem species (Brooks and Buss, 1962, Mascarenhas, 1971, Bell,
1984, Fall and Jackson, 2002). However, whilst there is evidence that hunting has had
an enduring role in local culture, the exclusion of specific raiding animals appears to be
more important to perceived efficacy than an actual reduction in crop damage. The
results appear to indicate that local people regard a successful crop protection strategy
as one that separates problem animals from people as opposed to more effective ways
of tolerating their presence (also described in Hill, 1991). In this sense, raiding animals
are perceived as 'unnatural' and need to be completely removed from the agricultural
area (Knight, 2000a); farmers in Kenya wish to use pesticides to 'clean' their field of
pests or dirt (Williamson et al., 2003). However, if these techniques are regarded as
highly efficient why are they not seen more regularly at this study site? The results
indicate that their limited use is primarily due to economic limitations and conservation
legislation.
7.4.3 Limitations in the Use of Effective Strategies and Crop Raiding as Irresolvable
Despite their perceived efficacy, barrier methods were seldom seen at the study site.
Fires could have been underreported as research visits were by day and yet the majority
of fires are set to deter nocturnal species, i.e. bush pig. However, little evidence of fire
was observed during farm surveys. A primary reason for this anomaly appears to be
due to financial limitations; both fences and fires are expensive to construct and
maintain.
In order to build and maintain fences, a source of materials (i.e. timber and/ or wire)
and labour are required (Adesina et al., 1994). Fires need a regular source of firewood,
which is becoming increasingly difficult to locate in this part of Masindi District
(Klunne and Mugisha, 2001). Farmers, therefore, are restricted by a lack of materials
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and money, the same factors that the majority of interviewees state they require before
they will accept a novel crop protection strategy. Lack of finance was also a primary
reason for not using control measures in other studies (Alghali and Bockarie, 1994) and
farmers in Uganda have indicated they are more willing to accept strategies if they do
not incur any further economic or labour costs (Hill, 2000). Farmers at other sites have
also stated that they regard a reduction in input (Le. economic outlay on pest
management techniques) to be more important than maximizing crop yield (Williamson
et aI., 2003).
As previous chapters have outlined, those most affected by crop raiding are often poor,
vulnerable to food shortage and have little political and social power. It is perhaps
unsurprising that farmers most at risk from crop damage (Le. previously exposed to
raids and closest to animal habitat) perceive further financial or material investment to
be beyond their capabilities and request assistance. However, it is interesting that one
of the most vulnerable and poorest groups (those over 46) is the only social strata
where several individuals are willing to try new techniques without any support. Older
members of the community may be an important component of any future conflict
mitigation strategy at this site. In contrast, interviewees in one of the wealthiest
villages of this study, Nyakafunjo (Chapter 4), are not willing to try a novel strategy
without some form of assistance. This response may indicate that local people in this
area are becoming dependent upon external agencies; Nyakafunjo is the closest village
to the BFP field site and thus the most exposed to international researchers and
conservation funding (Babweteera, Director BFP 2006, pers comm). Other studies
have also found that requesting assistance with crop raiding or vermin control is the
most common response to this question and local people believe that outsiders will
supply a 'high-technology solution' (Mengesha and Bull, 1997, Warren, 2003).
Indeed, in some countries traditional practice has been abandoned in favour of
"inappropriate imported technology" (Hunter, 1996, p.4). It is encouraging that
farmers around BFR are willing to try new ideas, but a concern that some view donor
support as a solution to their problems which hints at a 'culture of dependence' (Hill et
al., 2002). As Warren (2003) details, there is the possibility that "attempts by
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conservation organizations to empower communities via financial or development
means is in fact having a negative effect in some communities" (p 264).
It should be noted that not all interviewees believe there is a solution to crop raiding;
over one third of the sample state that crop raiding is irresolvable, especially when they
are restricted from killing problem animals or removing animal habitat. Local people
with this view tend to be those most exposed to crop damage; either previously raided
during the study, with fields close to animal habitat and/ or women. Women are more
likely to be responsible for food crops in this area, do most of the guarding (Taylor,
1969, Hill, 2000) and are more frequently encountered in farms than men (pers ohs).
Therefore, they are often at the 'front-line' of crop protection. The results imply that
constant exposure to crop raiding wildlife makes farmers convinced that they cannot do
anything to solve the issue unless they are allowed to take control of the situation, for
example, remove animal habitat and/ or kill problem species". It suggests that there is
an acceptable threshold that farmers in rural communities have traditionally managed
that is now restricted by conservation legislation.
7.5 Summary
The results indicate that many different crop protection methods are being utilized
around BFR, however, not all are considered effective. It is interesting that highly
valued strategies are often those that are inaccessible to farmers due to economic
restrictions or conservation legislation. It may indicate that caution is needed in
interpreting these results as perceptions of the efficacy of a strategy could be intlated if
local people are prevented from accessing an intervention. However, low technology
repellants and deterrents such as goat dung are available to a high proportion of the
6J Farmers are permitted to kill 'vermin ' species with specific crop protection methods if causing damage
to property. However, they are prohibited from hunting. This conflicting legislation seems to cause
confusion regarding permissible behaviour (Johnson, 1996, Lauridsen, 1999, Hill, 2005)
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study sample (50.4% own goats, Chapter 4) and yet are rarely implemented. Further
research is needed to fully understand the motivation behind the adoption of different
strategies.
In conclusion:
I. The most commonly used crop protection methods around BFR are low technology
and inexpensive however they are not always believed to be effective due to
associated social costs
2. Techniques that permanently exclude wildlife from farms (i.e. barriers and lethal)
are perceived to be the most effective. They are often not used due to economic or
legislative limitations
3. A high proportion of the sample believe that crop raiding is irresolvable while the
conflict is out of their control
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8. DISCUSSION
8.1 Introduction
Crop raiding by large vertebrates is a significant problem to subsistence farmers around
BFR and over 6km2 of agricultural crops were damaged during this research study.
Primates cause a high proportion of this loss; baboons, chimpanzees and monkeys eat
both highly valued food produce (i.e. maize and cassava) and cash crops (i.e. tobacco
and sugar cane). This can result in substantial economic and nutritional hardship to
subsistence farmers. However, different primate species do not generate equal levels of
damage and thus local people are exposed to varying levels of risk. For example,
baboons, like bush pig, can cause extensive loss to a high number of crops at varying
stages of their maturity. Monkeys, in contrast, damage few crops and their movements
are dependent upon the landscape and location of trees'". Whilst loss to chimpanzees is
negligible, they do penetrate deeper into cultivated areas than other primates and sugar
cane is particularly vulnerable to their depredations.
Perhaps, therefore, it is no surprise that the majority of local people perceive crop
damage by primates and other wild vertebrates to be the most significant threat to their
subsistence. However, farm monitoring reveals that almost one fifth of farms were not
raided and very few local people experience sustained damage at this site. Crop yield
can also be dramatically reduced by insects, crop disease, domestic animals and the
weather. In addition, vulnerability to raids by wild species is not inevitable but is
dependent upon planting strategies and distance from the forest. So why do so many
people who do not experience damage perceive the utilization of human foods by wild
animals to be a severe problem ill this area?
It is possible that temporal variation may influence results; this study was only
conducted for three agricultural seasons and yet human-wildlife conflict at this site is
persistent and ongoing. However, complaints of crop damage from farmers with little
or no loss to large vertebrates has also been found in other studies (e.g. Hill, 1997, Siex
M Red-tailed monkeys are believed to be responsible for the majority of loss in this area and are
predominately arboreal. Whilst terrestrial monkeys (e.g. vervets) do raid at this site (Hill, 1997), their
damage is believed to be small as they are rarely found close to the forest (Plumptre and Reynolds. 1994)
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and Struhsaker, 1999, Gillingham and Lee, 2003, Warren, 2003, Priston, 2005). It
suggests that local people may have a lower tolerance for crop raiding proportional to
other risks. This is particularly relevant for primates where perceptions of risk were
consistently higher than actual damage. Therefore, it is important to examine factors
that may impact upon the tolerance of crop raiding species around BFR.
8.2 Factors Influencing the Tolerance of Raiding Species around Budongo Forest
Reserve
8.2.1 Actual Crop Loss
Crop damage by wildlife may be less acceptable to local people because it is
unpredictable, erratic and has the potential to cause substantial subsistence and
economic hardship. It is also a highly visual and pervasive threat; even if a farm is not
damaged, the permanent presence of the forest and its wildlife at the agricultural
boundary can increase levels of perceived risk. Tolerance toward the consumption of
crops by wildlife is also affected by the intensity of damage. This research supports the
findings of Naughton-Treves (1996) that small, yet consistent, loss to agricultural crops
is more acceptable to farmers than infrequent and 'extreme' events. For example,
'superficial' damage by insects and goats is tolerated despite the potential to
considerably reduce crop yield. The consumption of human foods by primates,
however, is believed to be a severe threat. If only a small proportion of farmers are
vulnerable to repeated incursions and significant loss why do so many local people
complain of crop damage by wild species?
The results suggest that there is a community level perception of risk which can impact
on tolerance levels, a 'collective perception' that filters individual views of
vulnerability (Fitchen et al., 1987). In this sense, the majority of farmers are not
responding to personal threat levels but that of the "population as a whole. This is
interesting as, traditionally, the community would have absorbed crop loss through
collective cultivation and crop protection strategies'". However, with more recent
65 A collective response is seen amongst larger Banyoro communities to the east of BFR but not in the
predominantly migrant community where this study is based (Paterson, 2005)
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emphasis on private land ownership (Taylor, 1969) this has shifted and loss tends to be
managed at the individual level (Bell, 1984). This individualism can, understandably,
have a negative impact upon tolerance of problem animals (Naughton- Treves and
Treves, 2005) as fluctuations in social condition, and therefore coping strategies, leave
farmers vulnerable to loss.
8.2.2 The Fluctuation and Restriction ofCoping Strategies
Perceptions of risk alter with changes in social situation irrespective of the threat
(Fitchen et al., 1987, Naughton- Treves and Treves, 2005). Whilst the actual risk of
crop damage by wildlife may remain the same, farmers' ability to cope with loss may
fluctuate. For example, many local people migrated to BFR for employment but the
closure of Budongo Saw Mill Ltd has restricted job opportunities in this area66. Thus,
the majority of families are now wholly dependent on agriculture (Hill, 2005) and local
people list lack of jobs and money as key problems of living close to the forest edge.
Many risk fines and imprisonment to work illegally as pit-sawyers as it is perceived to
be one of the only sources of income in the area (Lauridsen, 1999). This lack of
employment has had a direct impact upon the perceived risk of crop raids. As farmers
become more reliant on agricultural crops, any observable and unpredictable loss is
unacceptable (Boulton et al., 1996, Naughton- Treves and Treves, 2005). Furthermore,
the reduction in income means that local people are forced to utilize 'ineffective' crop
protection strategies. However, employment is not the only social condition that can
influence perceptions of crop loss. Fluctuations in land availability mean that local
people are becoming dependent on a smaller potential yield. This will reduce tolerance
toward crop damage and may even result in the abandonment of the farm (Naughton-
Treves and Treves, 2005). Farmers are also fearful that their land will be taken from
them; the removal of communities from protected areas has been well documented in
the Ugandan media (Karugaba, 2005, Kiwanuka, 2005). Another significant social
factor to influence tolerance and impact upon perceived ability to cope with the threat
of crop damage is the restriction of traditional crop protection strategies.
66 It should be noted that BFP, Nyabyeya Forestry College and KSWL do employ a small number of the
study sample - Chapter 4.
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Whilst the consumptive use of wildlife exists around BFR, it is less common as hunting
and the use of non-specific vermin control techniques in surrounding farms are
prohibited (Hill, 2000). Local people state that they are restricted from killing raiding
species and instead vermin populations are allowed to grow uncontrolled. It is perhaps
unsurprising, therefore, that many interviewees believe the problem of crop damage by
primates and other large vertebrates is irresolvable whilst limitations are imposed on
them by external agencies. Farmers around BFR complain that problem animals are
protected by governments under conservation law and yet authorities will not take
responsibility for their damage to food crops. This research clearly demonstrates that
by imposing restrictions on local people, perceptions of control and ownership are
shifted to external agencies and local authorities are believed to have responsibility for
managing 'their' animals (e.g. Newmark et al., 1993, Naughton- Treves, 1996,
Biryahwaho, 2002, Weladji and Tchamba, 2003, Hill, 2004, Osborn and Hill, 2005).
This supposition is supported by statements of repeated requests for assistance.
Actual crop loss, social conditions and restrictions on coping strategies all impact upon
tolerance toward wild species utilizing human foods. However, they also highlight that
crop damage by primates and other large vertebrates is tolerated differently to other
risks due to pervasive people-state conflict (Knight, 2000a). Crop raiding by wild
animals has come to symbolise the forest itself and intense frustration with those who
restrict its lise.
8.2.3 Symbolic Associations with the Forest and External Control
Crop raiding by primates, like damage from other large vertebrates, termites, birds and
the weather represents the symbolic permeation of external forces into domestic space.
Local people perceive external issues to be more significant and effective strategies to
deal with their presence often advocate permanent exclusion. In this sense, the
agricultural domain is classified differently from nature and local people refer to a
distinct boundary between domestic and wild that should not be breached (Knight,
2000a). Views of problem primates support this analogy. Baboons are described in
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very negative terms due to the perception of their incursions as planned, terrestrial
attacks on the farm. In contrast, goats are described as neutral and their 'internal'
damage negligible as they are believed to be under the control of, and reflect, the
owner. Interestingly, primates may be perceived differently to other raiding species as
they represent boundary crossing not just in a physical way but also in a moral and
phylogenetic sense; primates embody anthropomorphic emotions and behaviour more
than any other raiding animals. Whilst external issues are clearly significant to the
research sample, the majority of problems are perceived to originate in one place, the
forest itself.
BFR has become a symbol for external problems. In addition to crop damage by
primates and other large vertebrates, the forest is believed to be responsible for
sickness, land tenure issues, high risk planting strategies and a lack of employment.
This association with negative influences is not new. BFR is seen as a source of tear,
mystery and bloodshed by many local people; bush spirits, rebel armies and criminals67
have all been linked with the forest (Paterson, 1991, Hill, 1997, Lauridsen, 1999). The
reserve also represents the historical legacy of the British Protectorate. Whilst there is
no doubt that local people originally benefited from the creation of an economic
industry (the majority of them migrated to this area to work at the sawmill), it, and the
preservationist conservation policies advocated during this period, effectively isolated
local people from resources (Infield, 1988, Hill, 1991, lIED, 1994, Naughton-Treves,
1996). Just as environmental plans advocated a hard boundary around the forest to
keep humans out, local people now wish to segregate wildlife from agricultural areas.
Interestingly, it has recently been argued that the colonial authorities in this area
forcefully removed local people from their farms to establish nature reserves (New
Vision, 2004). However, there is evidence that people were expelled from these areas
due to disease epidemics (Chapter 2). It is an example of how different stakeholders
can revise reality to suit their particular perspective and how human-wildlife conflict
can become a symbol of social and political tension.
67 Criminals frequently use BFR as a cover for illegal activities Le. theft and murder (pers ohs).
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Social contlict is often found to underpin human-wildlife conflict (Knight, 2000a). For
example, the controversial wolf reintroduction programme in Yellowstone National
Park has been described as a 'symbolic manifestation of a much larger social struggle'
between environmentalists and advocates of the Wise Use Movement over land use in
the American West (Wilson, 1997, p2). In addition, disagreement over carnivore
conservation is often believed to be a "surrogate' for broader cultural conflicts'
(Primm and Clark, 1996, pi 037, Kleiven et al., 2004). The results of this study
indicate that crop raiding wildlife around BFR has come to symbolize perceived control
by external forces, for example, the government, wildlife authorities and conservation
organizations.
Farmers around BFR perceive that they experience all the negative elements of living
next to the forest, for example crop raiding by wildlife, but receive no benefit as they
are not given any control or responsibility over the resource. As previously mentioned,
the forest is perceived to be owned by those who place restrictions on its utilization; the
authorities and conservation agencies (NFA, UWA and BFP). As found by Gillingham
and Lee (1999), the government is believed to be preoccupied with the needs of
wildlife and international organizations rather than the needs of local communities.
Thus, the real issue is not wildlife per se, but the restrictions that are associated with
the forest and its animals (Yaffee and Wondollek, 2000). Crop raiding animals have
become "symbols of state intervention and coercion" (Naughton- Treves and Treves,
2005, p, 253) and their damage is not tolerated. However, risk perception is complex
and intluenced by many factors inc1uding the manner in which the problem is managed
(Fitchen et al., 1987).
Local people feel isolated and frustrated by responses of the government and
authorities to crop damage. They state that the authorities have promised to help but
assistance has not yet materialized. The NF A are also believed to be increasing the
forest boundary thus limiting agricultural expansion and bringing wildlife closer to
farms. There is no evidence to support the fact that the forest is actually increasing at
the study site. In fact, personal observation suggests that the boundary of the main
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reserve is being slowly eroded by encroaching agriculture. The claim does, however,
indicate a deepening distrust between local people and the NFA and during this study
there were several angry and violent incidents between the two stakeholders ipers
ObS)68. Trust is a vital component in risk perception (Slovic, 1997) and local people
clearly do not have confidence in Ugandan authorities to preserve their livelihoods.
Unfortunately distrust of external organizations is not unusual at sites of human-
wildlife conflict (e.g. Newmark et al., 1993, Gillingham and Lee, 1999, Alexander,
2000). It should be noted that rural communities are able to gain some political power
by complaining about raiding wildlife (Hill, 1991) and this is more significant at sites
with endangered animals. The ongoing presence of international conservation
organizations that are interested in the welfare of protected species e.g. chimpanzees,
will ensure that human-wildlife contlict stays high on the agenda for local people.
8.3 Improving Conflict Mitigation around Budongo Forest Reserve
It is unlikely that human-wildlife conflict at the agricultural interface will ever be
eliminated (Newmark et al., 1994, Madhusudan, 2003). Rather there is a need to
reduce damage to acceptable levels and elevate tolerance for raiding species
(Naughton- Treves, 1996, 2001, Fall and Jackson, 2002, DEFRA, 2004, Osborn and
Hill,2005). This study has contributed to this endeavour by identifying key factors that
increase actual and perceived risk.
Actual vulnerability to crop raids by primates is influenced by the distance of
cultivation from forested areas and planting strategies. Clearly the most effective way
to lessen the threat is to either switch to cultivating non-edible produce or move the
farm away from the forest edge. However, these solutions are not practical for the
subsistence farmer that has no alternative source of income. In addition, local people
would rather secure the field boundary and permanently exclude primates from the
farm. Whilst this would decrease the risk of raids, the adaptability and protected status
68 Unfortunately the NFA inherited much of this distrust from its predecessor, the Forest Department,
where there was a history of corruption and conflict with local people (Hamilton, 1984, Lauridsen, 1999,
Bush et al., 2004).
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of many species means it is unlikely to be a feasible solution. Therefore, it is important
to find a way to reduce the actual and perceived threat without compromising
conservation legislation or increasing the costs to individual fanners (Hill, 2000,
Weladji and Tchamba, 2003). A potential resolution is the development of cultural
practices (liED, 1994, Jackson and Wangchuk, 2004); traditional systems already
present in the community that can be adapted to protect fields from crop raiding by
primates. Perhaps the most immediately accessible and successful method is to
improve non-lethal crop protection techniques i.e. guarding.
8.3.1 Guarding
Guarding (or an elevated level of human presence) substantially reduces the risk of
crop raiding by primates and other wild species. However, its high labour cost means
that local people perceive it as unsuccessful. Perhaps the most efficient method of
reducing the amount of labour required by each individual farmer without losing the
efficacy of the method would be to create a guard patrol (Warren, 2003, Priston, 2005).
This would build on the cultural role of community hunting in this area; men could be
employed in a joint arrangement with the local community and wildlife authorities!
NGOs to patrol fields and to scare raiding animals from agricultural areas'". It is well
documented that raiding primates are more fearful of men than women or children,
particularly known hunters or those carrying weapons (King and Lee, 1987, Else, 1991,
Strum, 1994, Hill, 2000, Warren, 2003, Osborn and Hill, 2005, Priston, 2005). The
patrol would need to vary the time of day that visits were made and the length of time
of the tour of duty as primates will quickly habituate to repetitive action (Priston,
2005). This technique could be further developed by clearing a small buffer between
the forest and fields around which the patrol could move. It would be the responsibility
of the patrol to ensure that this was maintained.
NFA have recently proposed the clearance of a 20m strip inside the forest boundary for
a community woodlot scheme (Reynolds 2006, pers comm). This is likely to prove
69 It is interesting to note that crop raiding by primates was seldom observed during this study despite the
fact that baboons, chimpanzees and monkeys were frequently seen or heard on the forest edge. Some
farmers would joke that our 'patrol' was an effective deterrent.
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popular with local people as they will have a potential source of fuelwood (eucalyptus)
and money. However, it will require constant monitoring and guarding; eucalyptus can
be vulnerable from depredations by wild species and termite infestation (Bell, 1984,
Mitchell,2002). A high level of human activity may deter wildlife but as the plantation
matures animals may use it as an extension of natural habitat (e.g. Ganzhorn and
Abraham, 1991, Hill, 1997). A cleared area would be a more effective deterrent from
primates (Else, 1991, Horrocks and Baulu, 1994) and may also reduce perceived risk as
the cleared buffer would enclose farms and form a symbolic barrier protecting
agricultural produce.
To further develop the efficacy of guarding it is important to detect incursions by
primates and repel animals from the area quickly but without causing injury or death to
the individual. Early warning devices have proved effective with elephants (Sitati et
al., 2005), however primates can be difficult to observe and they are too small and agile
to trigger trip-wire systems (Priston, 2005). Perhaps the most obvious solution at this
site is to use dogs to assist with guarding patrols.
Whilst there is some ambiguity regarding the efficacy of using dogs for crop protection
generally (Chapter 7), many studies have suggested that they could be useful deterrents
against primate species; macaques, baboons, bonobos and langurs all fear can ids (e.g.
Bernstein, 1968, Nishida, 1972, Dittus, 1977, Else, 1991, Biquand et al., 1994, Warren,
2003, Priston, 2005)70. In Japan, stray dogs are being trained to keep monkeys out of
fields thereby limiting the expense of culls to either species (Mainichi Daily News
2006). Despite 10% of farmers owning dogs at the study site, few people discussed the
possibility of using them as a crop protection strategy. This has also been found in
Nigeria (Warren, 2003) and may be due to the illegality of hunting with dogs or the
high Muslim population in that area". Although there .~s a culture of dog keeping
amongst ethnic groups around BFR, it is not clear if this could extend to a crop
70 Sprague (2002) describes how monkeys appear to adapt their behaviour to the type of dog present.
Feral dogs elicit a higher level of fear than guard dogs (the latter are usually tied and thus limited in their
response to monkey incursions).
71 Dogs are perceived to be 'unclean' by many Muslims
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protection strategy. Guard dogs would need to be thoroughly trained (Priston, 2005)
and well looked after in order to repel primate species without causing them harm;
currently many dogs in this area of Uganda are poorly fed and therefore are not of an
adequate size or condition to threaten some large vertebrate species (Hill 2006, pers
comm). Using dogs as a crop protection strategy around BFR requires further research
but may have some potential if integrated with a package of non-lethal techniques. It
may also increase the value of guarding at this site as currently farmers are
unconvinced of its efficacy.
8.3.2 Hunting
It is vital that farmers perceive positive benefits to living close to BFR otherwise they
will neither respect legislation nor tolerate crop damage to wildlife. This concern has
been recently confirmed by hunters who, under pressure from conservation groups,
have agreed to give up laying snares in the forest. In the absence of any perceived
benefits from BFR, 23% of them have shifted to illegal pit-sawing (Tumusi ime, 2004).
This is of major concern, as it indicates the strength of economic attachment to the
forest, the ease of movement from one illegal activity to another and the lack of options
at this site (Hill, 2004). A recognizable incentive (often financial) is a key factor in the
development and support of conservation initiatives in economically deprived areas
(e.g. Infield, 1988, Hill, 1991, Heinen, 1993, Newmark et al., 1993, Little, 1994,
Sekhar, 1998, Gillingham and Lee, 1999, Alexander, 2000, Mishra et al., 2003, Okello,
2005). However, BFR is in a very different situation to the majority of human-wildlife
conflict sites; it is not a National Park and therefore there is currently little potential for
employment or sharing tourist revenue.". A more successful mitigation strategy will be
one that allows the utilization of forest products in exchange for managing the resource
and enforcing conservation policy.
72 There are two ecotourist sites in BFR (see Appendix I). Busingiro is still accepting a small number of
visitors and JGI Uganda have recently begun to redevelop Kaniyo-Pabidi (JGI, 2006). Ecotourism and
chimpanzee tracking started in the early 19905 but never reached full potential or generated much money
for the community (Lauridsen, 1999). Unfortunately, both initiatives are quite a distance from the
villages in this study therefore it is unlikely that they will have any major impact upon their livelihoods.
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Collaborative forest management does hold some potential (Bush et al., 2004) and
initial success has been seen in communities at other sites of conflict (Deziderius 2005,
pers commy. However, perhaps the greatest incentive for increased tolerance at this site
with regard to problem species would be the legalization of bush meat hunting for
specific large vertebrates. Bush pig would be ideal for a programme of this nature as
they thrive in disturbed habitat, are considered vermin at the site and are prolific
breeders (Vercammen ,et al., 1993). Pigs are a popular source of meat in this area and
have a good market for sale (Johnson, 1996). Bush pig hunting has been suggested at
other sites in Uganda, and, with proper controls", could enable local people to manage
crop depredation whilst protecting endangered species (Naughton- Treves, 1998, 1999).
One concern would be that populations of other species may be targeted; i.e. duiker are
also a popu lar source of protein (Johnson, 1996). It may also reinforce the view of the
forest as an inexhaustible resource (Lauridsen, 1999, Tumusiime, 2004). However,
guard patrols could take responsibility for managing the programme and ensuring
harvest limits are sustainable. In addition, they would need to check that benefits are
distributed equally amongst affected farmers as this can have a negative impact upon
attitudes (Gillingham and Lee, 1999, Alexander, 2000, Weladji and Tcharnba, 2003).
8.3.3 Buffer Crops
Buffer crops have great potential at this site and in all areas of people-primate conflict
(Boulton et al., 1996, Naughton- Treves, 1996, Saj et al., 200 I, Lee and Priston, 2005).
A barrier of non-palatable vegetation could be grown at the forest edge in order to
physically separate wild species from valued food stuffs, thus reducing the actual and
perceived risk of raids. As buffer crops work in a similar way to fences and fires, it is
hoped that farmers would perceive the strategy to have potential efficacy, Farmers
would also be able to gain access to an income-generating scheme that would not only
protect valued crops from loss to primates but also retu_mmoney. Tea and wheat
(specifically a locally named variety called 'Maloko') have been found to have
potential as buffer crops in other areas of Uganda (Andama and McNeilage, 2003,
73 Specific and traditional hunting techniques (i.e. spear and bow and arrow) would need to be employed
to ensure that protected species were not harmed.
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Plumptre et al., 2003a).74 It is not clear whether either of these crops would grow well
around BFR; for example, tea (Camellia sinensis) grows better at higher altitudes and
with an even distribution of rainfall (Yayock et al., 1988), neither of which are present
in this area. However, a number of crops did not get damaged by primates or other
large vertebrates during this study and thus demonstrate potential as buffers.
Pineapples are hardy, can cope well with drought and are very versatile; they can be
eaten fresh or canned, juiced or used in preserves (Yayock et al., 1988). There is also a
growing market for dried fruit in Uganda (Agona et al., 2002). Pineapples are eaten by
many local people and are frequently used by tourist venues, hotels and large
organizations. In addition, they are low-lying so will not interfere with the sightlines of
guarding farmers trying to protect their remaining agricultural produce from
depredations by primates and other wildlife (Warren, 2003). They do, however, require
a lot of sunlight (Yayock et al., 1988). Shade from the forest edge may hamper their
development so they may only be an appropriate buffer near fallow or bush areas.
There are also occasional reports of primates eating pineapples (Else, 1991, Hill 2006,
pel'S comm) although it was not seen in this study despite the availability of the fruit.
Further research needs to be undertaken into specific planting strategies to understand
if the low levels of observed damage on pineapples are due to avoidance or the fact that
they are regularly planted in low risk areas.
Chilli peppers were also not eaten by primates or other large vertebrates around BFR
and thus have potential as a buffer crop around BFR. Like pineapples, chillies are a
low lying crop and thus it is difficult for a large animal to move through them
undetected. They are also rain fed (Yayock et al., 1988) therefore would mature at the
same time as highly vulnerable food crops such as maize. Chilli peppers are seldom
used in rural Ugandan cooking but have a good international market. In addition,
derivatives from the plant have been found to be effective in repelling wildlife from
agricultural areas (Chalise, 2000/1, Osborn, 2(02). In Zambia, an entire company has
74 Although it should be noted that tea can cause environmental problems as it needs a large amount of
wood to dry the leaves (Plumptre et al., 2003a)
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been established to grow and market chilli based products whose income support the
training of farmers to use non-lethal chill based repellants (Elephant Pepper
Development Trust 75).
The disadvantage of using buffer crops as a method of conflict mitigation is that, like
any cash crop, their economic value is dependent upon international sales. Local
people around BFR ar~ suspicious of market led programmes; farmers in this area have
experienced significant financial loss due to fluctuations in the global price of cotton,
coffee, rubber and tobacco (Baker, 1971, Nsambu, 2005). Furthermore, local people
state that expectations have been raised by NQOs encouraging the growth of 'new'
cash crops (Tumusiime, 2004) e.g. moringa, vanilla and ocimum. Farmers are yet to
see a substantial return for any of these interventions. It may also be difficult for
vulnerable farmers (i.e. those that have small fields and no alternative source of food or
income) to convert a suitable amount of land to a buffer crop. This is a significant
problem as these farmers are also less likely to be able to cope with any damage by
primates and other large vertebrates. It is possible that wealthier stakeholders (i.e.
conservation organizations or national authorities) could buy or lease land on behalf of
the community with the agreement that local people should be responsible for the
maintenance of any buffer crop and subsequently a share of the profits. However, this
would necessitate the sale or lease of land owned either by NFA or local people. In
addition, maintenance agreements would need to be explicit and formalized to ensure
that everyone was aware of their roles and responsibilities.
All the above mitigation strategies have potential to reduce human-wildlife conflict and
raise tolerance of wildlife around BFR. However, the participation of the affected
community will have a significant impact upon their success. As this study
demonstrates, if local people feel restricted by legislation and see no participatory role
in conflict mitigation, it is likely they would rather eradicate/ isolate wildlife than
tolerate its presence (Hill, 1991).
75 www.elephantpepper.org
186
8.3.4 Participation
A key component of success in the development of effective mitigation strategies is the
active participation of local people (liED, 1994). This can assist in the design of an
appropriate, sustainable intervention and encourage responsibility and the equitable
distribution of benefits (lIED, 1994, Jackson and Wangchuk, 2004). Whilst the
suggestions in this chapter warrant further attention, it is important that those most
affected by crop rai~ing take an integral role in identifying and planning future
interventions at this site. Failure to involve key stakeholders can have a significant
impact upon the success of conservation initiatives (e.g. Brown and Wyckoff-Baird,
1992, lIED, 1994, Little, 1994, Alexander, 2000, Jackson et al., 200 I, Biryahwaho,
2002, Webber et al., In Press). This is especially important around BFR where local
people have negative perceptions of the forest, its wildlife and those authorities
responsible for its conservation.
Participatory projects can open channels of communication between wildlife
authorities, research organizations and local people. Previous research has indicated
that even a low level of contact between these stakeholders can have a positive impact
upon attitudes to wildlife (Newmark et al., 1993). This is important around BFR where
farmers feel excluded from decision making and do not trust authorities. Furthermore,
it is hoped that local people will recognize that they must bear some responsibility for
the origin and mitigation of the conflict (Madhusudan, 2003). In India and Kenya,
participatory IPM projects have led to greater confidence in decision making and
farmers are more likely to tolerate sOry1ecrop damage (Williamson et al., 20(3). This
awareness of personal responsibility may also assist in reducing the culture of
dependence that is developing at this site.
Perhaps an effective way to initiate and develop mitigation in the villages around BFR
is to conduct participatory trials. This will gather valuable empirical data for future
intervention strategies (e.g. optimum buffer widths and responses of primates and other
large vertebrates to guarding patrols and dogs) in addition to demonstrating the efficacy
of methods to local people. Understandably resource-poor farmers will be reluctant to
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invest in novel techniques if they are not proven (liED, 1994, Webber et al., In Press).
If wildlife authorities or conservation organizations were able to fund these trials it
would also show a degree of commitment to addressing the issue. However, it is
important that local people are fully integrated into the monitoring and evaluation
process to avoid the trials from becoming another externally driven intervention.
The majority of strategies suggested here rely on a collective approach to mitigation
(Naughton-Treves and Treves, 2005). There is some evidence that local people would
rather have benefits targeted towards individuals (see Mishra et al., 2003, Tumusiime,
2004). The disadvantages of community level action has been seen at other sites, for
example, a school built near Bwindi Impenetrable National Park to assist vulnerable
families was so far from the forest edge that attendance was impractical (Archabald and
Naughton- Treves, 200 I). It is hoped that participatory development and management
of trials would ensure that any strategy works on both an individual and community
level. However, it is unlikely that any initiative around BFR will be able to be
managed entirely by local people (at least not in its initial stages). This is not a
'homogenous' community (liED, 1994, Little, 1994, Hill et al., 2002, Hill, 2004) but a
multi-ethnic group formed by a, now-defunct, capitalist industry (Lauridsen, 1999). It
is not possible to just 'hand back' access to resources as the majority of local people
have never had a traditional relationship with the forest (Lauridsen, 1999, Naughton-
Treves, 1999). Rather, co-management, using the well-established local council
system, may prove to be the most effective way to develop mitigation strategies
(Johnson, 1996, Naughton- Treves, 1996, 1999). In contrast with Paterson (2005), this
study found local councilors to be interested in the issues of crop raiding and engaged
in discussions with other stakeholders.
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9. CONCLUSION
The continued encroachment of agriculture into forested areas will increase the
interaction between people and primates and thus the potential for conflict. Crop
raiding needs to be viewed as an integral part of primate feeding ecology (Richard et
al., 1989, Naughton-Treves et al., 1998) as the extensive removal of tree cover at sites
of endemism is likely to increase dependence upon human foods. The global expansion
of the cash crop industry in developing countries will further intensify this confl ict.
This is a concern for both subsistence farmers and conservationists; species'
populations are likely to decline thus increasing legislation on their protection and local
people risk the loss of valuable food and income without being able to utilize strategies
that are perceived to be effective. This study has demonstrated the importance of
research into the dynamics of the forest-agriculture boundary as crop damage by
primates and other large vertebrates around BFR represents a significant actual and
perceived risk76•
Whilst it is not appropriate to extrapolate the results of this study to all human-wildlife
conflict scenarios, comparison with other sites will assist in the identification of key
factors that impact upon vulnerability toward damage and tolerance of raiding wild
species. Through the utilization of GIS technology, I was able to highlight several
variables at the farm level which will assist in the development of low risk planting
strategies and effective crop protection. However, future research should incorporate a
more detailed analysis of biotic factors that could influence damage; for example,
density of raids, species home range size, availability of natural forage, crop planting
combinations, distance from water sources and climate. This must be explored
alongside studies examining social conditions; I have clearly demonstrated that the
impact of crop loss fluctuates in the context of a changing social. cultural and
environmental landscape.
76 This is with the exception of domestic species. Whilst reducing damage from these animals would
undoubtedly improve the success of subsistence fanning in this area, local people do not perceive they
generate the same risk as wild species. Focusing on livestock could heighten the conflict with wild
animals as farmers are likely to believe that, yet again, their concerns are not being taken seriously
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Local people perceive that external authorities are restricting access to the few
perceptible benefits of the reserve. This attitude is exacerbated by the fact that BFR is
managed for the extraction of resources; benefits are believed to go to outsiders and
local farmers perceive that they only experience the negative elements of living close to
the forest i.e. crop damage. I posit that a low cost, low technology strategy with direct
financial benefits for those most affected may be required to mitigate conflict at this
site. As this thesis documents, this is not a novel suggestion and others have reached
similar conclusions (see Discussion). However, it serves to demonstrate the need for
extensive research into the efficacy of traditional and novel crop protection strategies.
Whilst exploratory studies are important for gaining baseline data on the actual and
perceived risk of human-wildlife conflict, there is a real need to take the next step and
conduct applied research. This study is part of a concerted effort to examine human-
wildlife conflict around BFR; another PhD student is currently at the site and, using
information from this research, has begun to evaluate non-lethal intervention strategies
for repelling baboons from agricultural areas. This will not only contribute to our
understanding of baboon behaviour and their response to various stimuli, it will also
demonstrate to farmers that their views are being taken seriously. This coordination is
vital; too often research studies are relegated to being merely an academic exercise.
There is no panacea for human-wildlife conflict but effective mitigation will need to be
co-managed by the numerous stakeholders that have an interest in this site (i.e. wildlife
authorities, conservation organizations, N FA and local people). The following
. recommendations may assist to both reduce damage and/or raise tolerance in this area:
I. Devise low risk planting strategies that are acceptable to local farmers and build
upon traditional methods. Ensure that those most vulnerable to loss are included,
especially women and older members of the community (local people/ conservation
organizations)
2. Ensure domestic animals are kept securely tethered away from agricultural areas.
Whilst this must not be stressed as the only solution to crop raiding (see page 189)
it could be used as part of a larger mitigation programme (local people)
3. Create participatory education programmes that emphasize the importance of the
forest to local people's livelihoods and reward those individuals/ groups who have
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made a difference to local conservation efforts " (local people/ conservation
organizations/ wildlife authorities).
4. Increase the employment opportunities for local people in forest based industries.
This would improve village development, utilize a wealth of skills and experience,
and create a financial incentive for adhering to conservation practices (wildlife
authorities/ NFA).
5. Begin participatory trials of crop protection strategies e.g. buffer crops, community
guarding, and deterrence methods. Ensure that long term funding is in place prior
to initiating the trials (local people/ conservation organizations/ wildlife
authorities). .
6. Develop collaborative forest management programmes so that local people gain a
recognisable financial benefit from the forest (local people/ NFA).
7. Undertake research and initiate partnerships with development organizations to
improve social conditions amongst the local population, for example, through better
medical facilities and sustainable farming methods. This could improve livelihoods
and thus reduce the perceived threat of wildlife populations (development
organizations/ conservation organizations/ wi Idlife authorities/ NFA).
A small group of subsistence farmers carry the cost of conserving internationally
important wildl ife species (Naughton- Treves, 1996). It is important that we find ways
of mitigating the conflict both for their future and that of the animals depending on
them.
77 A formal recognition programme could be initiated that is acknowledged by local political structures
and has symbolic importance through an award ceremony and a prize that is valued locally/ assists with
further sustainable development and conservation practice e.g. the presentation of tree saplings.
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Appendix 1. Map of Budongo Forest Reserve showing the production
zone, buffer zones and nature reserve
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Appendix 3 - Information Sheet (originally printed on University headed
paper)
Farmers and Crop Raiding in Uganda
My name is Amanda Webber and I am a PhD student in the Anthropology Department at
Oxford Brookes University in the United Kingdom. I am hoping to do research on farmers
and crop raiding in Uganda for my PhD thesis. My supervisors are Dr Kate Hill, who many
of you may know as she has also worked here in Masindi District, and Dr Stewart
Thompson. I will also be working with two Ugandan Field Assistants.
I would like the community of Village name to take part in the research study. Before you
decide it is important for you to understand why the research is being done and what it will
involve. I will describe the project and if you have any questions please ask me. I will
leave this information sheet with the Village Chairman and other members of the Village
Council on behalf of the village.
Purpose of the Study
The purpose of the study is to examine what farmers think of crop raiding by primates, such
as vervets, baboons and chimpanzees. Village name has been chosen to take part, as I know
that there are some problems at the moment with primates raiding local crops. I would like
to understand the costs to the farmer and local community, and your views on how the
problem can be lessened. I would also like to speak to farmers who are trying the new live
traps to see their thoughts. It is also very important that I speak to other people in the
community as crop raiding can affect everybody. It is hoped through discussions we can
establish what would be acceptable to Village name in dealing with this problem and start
to discuss these issues with the local wildlife authority.
This is the main part of the study but I would also like to understand how much crop
raiding happens here, which monkeys are responsible, how you protect your crops and
whether or not the live traps have helped. The study will continue until October 2005 and I
plan to visit Uganda twice in that time: now until June and next year from January until
October. '
It is up to you to decide whether or not to take part. If you decide to take part you are free to
leave at any time, without giving a reason and, if you request, the datayou have given will
not be used in the study.
Methods
I would like to speak to as many adults 111 Village name as possible to find out their
opinions on primates and crop raiding. This would be in the form of an informal
conversation (with translation if necessary) at a convenient time and would take about 30-
40 minutes per person. I would either take notes or record the conversation on a tape IF the
person was happy for me to do so. No names would be recorded. In addition, a number of
farmers will be asked if they are happy to have their fields monitored once a week to
measure how many crops are lost and if there is any pattern to where/ which crops monkeys
raid. I would then like to hold a number of village meetings with different groups of the
community to explore the issues further - these would mostly take place next year and be
about I hour long each. Village meetings would also be held before I left for UK in June
to keep you up to date on the project and again before I left Uganda next October to present
a summary of the research findings.
Costs and Benefits
It is hoped that the project will not take up too much of your time but you may be asked
some questions on your feelings about crop raiding and you may be asked to participate in a
number of group discussions. The University funds this research but I am not paid and
therefore I would not be able to offer any reward for taking part in the study. However,
there are a number of benefits for all in Village name by taking part in this study; you will
be able to give your opinion with regards to the issue of crop raiding and the community
can begin communicating with the local Wildlife Authority to try and solve the issue. It
will also help our understanding of what farmers/ local communities think - few people
have researched this before. Only then can we begin to look at ways of solving the
problem.
All information collected will be kept locked up when I am in Uganda and UK, and I will
be the only person to have access after the data is collected. In addition, all information
that you give will be kept strictly confidential (subject to legal limitations); all names will
be removed during analysis and no names will be published in either my thesis or any later
publications although the village name will be identified if the village is happy for me to do
so. Data will be kept for at least five years after the completion of my PhD and to enable
use in future publications or to compare with other research.
A research summary will be given to all communities taking part in the research before I
leave Uganda. It is hoped that the results from the research will be published and any
papers will be kept at Budongo Forest Project and research summaries will be sent to local
wildlife conservation groups or NGOs who are working in this area.
Contact Details
I can be contacted at Nyabyeya Forestry College Guest House or Budongo Forest Project.
am hoping to be based in a village next year so I can be more accessible. However, the
University address is:
Department of Anthropology
School of Social Science and Law
Oxford Brookes University
. Oxford OX3 OBP
United Kingdom
If you ever need further contact details please let me know. The Chair of the University
Research Ethics Committee, Oxford Brookes University, has approved the project, however
if you have any concerns you can contact them on the address above
I really hope that you will agree to take part in the study and I look forward to working with
you!
Amanda Webber
IPpendix 4.
OXFORD
BROOKES
UNIVERSITY
University Research Ethics Committee
Headington Campus Gipsy Lane Oxford OX30SP UK
t. +44 (0)1865 483758 f. +44 (0)1865 483937
5 December 2003 mgboulton@brookes.ac.uk
www.brookes.ac.uk
Ms Amanda Webber
Dear Ms Webber
030035 - Primate Crop Raiding in Uganda: predicting, understanding and mitigating the
risk
Thank you for submitting your application to the University Research Ethics Committee. The
Committee reviewed your application at its meeting on December 2nd and agreed to approve it.
The Committee also discussed several other points which we would like to raise for your
consideration but which are not part of the conditions of approval.
1. The Committee accepted your argument that written consent was not appropriate and that
consent would be obtained verbally before audio recording the interviews and focus groups
and reaffirmed throughout the study. It was suggested that it might be helpful if you tried to
document the various ways in which you established and reaffirmed the consent of your
partiCipants at the various community, group and individual levels.
2. The Committee noted that your two field assistants will help with translation when you
interview partlclpartts and suggested that you might consider involving them more actively
in the focus groups as facilitators as well as translators.
I hope you find these comments helpful. If you need any further clarification on any points, please
do get in touch with me.
In order to monitor studies approved by the University Research Ethics Committee, we will ask you
to provide a (very brief) report on the conduct of the study in a year's time. If the study is
completed in less than a year, could YQuplease contact me and I will send you the appropriate
guidelines for the report.
Yours sincerely
- It 1~ ~l6~101-
Professor ary Boulton
Chair, Univ rsity Research Ethics Committee
Cc
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Appendix 5. Summary Information Sheet 2004 (given to all Village Chairmen
in 2005)
Research took place from March til end of July 2004 in Kyempunu, Nyabyeya II,
Fundudolo and Nyakafunjo. 140 farms' were monitored for crop damage and 93 farmers
were interviewed. There was a wide range of ethnic groups within the study areas and 70%
of those interviewed were dependent on farming for their main source of income to the
household.
• Crop damage by animals is widespread; almost 70% of farms had one or more raids.
However, not all farmers suffer the same levels of damage due to the location of the
farm and the animals responsible.
• Crop damage happened throughout the research period but peaked when crops were
maturing (June). Although farmers need to always be vigilant, they may need to
concentrate their guarding efforts at this time.
• Animals that caused the most damage were (in order):
1. Baboon 2. Bushpig 3. Domestic Goat 4. Duiker! Bush Buck
where as local people expected them to be:
I. Baboon 2. Bushpig 3. Duiker!Bush Buck 4. Monkey
Domestic goats cause a high level of damage in all villages. Although they usually eat
only the leaves of crops, this may have a significant effect upon yield at harvesting.
Farmers should try and ensure that domestic goats are kept out of fields.
• Farmers also have a number of other crop pests on their farms which could impact upon
yield; insect or termite damage was seen on 70% of farms. In addition, 19% of farms
had evidence. of hailstone damage from storms in late June.
• Many different crops were damaged by animals but maize and cassava seemed to suffer
particularly badly. Maize and cassava were also listed by interviewees as the top most
important crops to local people.
• Most interviewees did not think that crop raiding could be solved while local people
were prevented from clearing the forest, hunting animals and while animals were
producing.
• None of the live traps in the study area were functioning - they had either not been
maintained or were not working correctly. Many local people said the traps were
useful at first but after a time the baboons stopped entering. A number of chimpanzees
were released unharmed.
Research in 2005
If all the farmers are happy for us to continue the work, we would like to continue
collecting crop loss data from March-Nov 2005 so we can include both planting seasons.
We would also like to conduct more interviews and groups to address the following:
~ Farmers' views of differing crop raiding species especially domestic! wild
~ Why some crops are considered more important than others and whether it is possible
to grow them away from the forest edge
);- Other issues that farmers have to cope with in addition to crop raiding animals and their
views of living next to Budongo Forest Reserve
~ Farmers' views of different crop protection methods i.e. live traps, buffer crops. Which
methods do farmers think work best and what makes them acceptable to local people?
I This number reduced to 129 as relationships between families and boundaries were clarified
Appendix 6. Breakdown of key features of study farms
Farm Number Distance from Number of
Village ID Size (m2) of Fields Forest Buildings
Kyempunu 22 1901.8 I Adjoin 1
Kyempunu 21 1526.0 1 Adjoin 0
Kyempunu 9 5591.3 Adjoin
Kyempunu 12 4028.2 Within 250m 0
Kyempunu 4 24498.0 Adjoin 8
Kyernpunu 3 41021.6 1 Adjoin 4
Kyempunu 1 9227.5 1 Within 250m 1
Kyempunu 17 1392.9 More than 250m 0
Kyempunu 19 6475.8 2 Adjoin 2
Kyempunu 20 1986.8 1 Within 250m 1
Kyempunu 23 1540.0 Within 250m 0
Kyempunu lOA 1502.2 Adjoin 0
Kyempunu 16 986.7 1 Within 250m 0
Kyempunu 2 1587.5 Within 250m 1
Kyempunu 18 15563.3 4 Within 250m 4
Kyempunu 11 2086.4 1 Adjoin
Kyempunu lOB 1653.8 2 Adjoin 0
Kyempunu 13 2101.0 1 Within 250m 0
Nyabyeya II 44 13658.5 1 More than 250m 0
Nyabyeya II 59 14862.9 3 Adjoin 10
Nyabyeya II 47 14840.3 2 Adjoin 6
Nyabyeya II 12 2385.5 1 More than 250m 7
Nyabyeya II 17 485.0 1 More than 250m I
Nyabyeya II 9 11121.3 3 Within 250m 8
Nyabyeya II 58 1386.6 I Within 250m
Nyabyeya II 52 36990.2 4 Adjoin 10
Nyabyeya II 28 13239.1 I Adjoin 6
Nyabyeya II 38 5683.5 1 Adjoin 5
Nyabyeya II 41 4504.4 2 More than 250m
Nyabyeya II 39 5484.9 Within 250m 4
Nyabyeya II 27 19636.7 Within 250m 10
(Nyabyeya II 43 1524.6 More than 250m 5
Nyabyeya II 42 4419.6 More than 250m 6
Nyabyeya II 56 5021.3 1 More than 250m 1
Nyabyeya II 34 8902.5 1 Adjoin 4
Nyabyeya II 2 5052.3 .I Adjoin 1
Nyabyeya II 23 2128.5 I Within 250m 0
Nyabyeya II 20 1472.7 1 More than 250m 2
Nyabyeya II 46 6683.6 4 Within 250m 0
Nyabyeya II 24 1135.7 1 Within 250m 0
Nyabyeya II 25 1283.8 1 Within 250m 0
Nyabyeya II 26 2314.8 Within 250m 0
Nyabyeya II 55 1509.6 1 Within 250m 0
Nyabyeya II 57 10668.4 1 Within 250m 0
Fundudolo 29 6757.2 2 Adjoin 4
Fundudolo 51 3140.7 Within 250m 3
Fundudolo 50 2158.6 1 Within 250m 1
Fundudolo 39 1059.6 1 Adjoin 1
Fundudolo 46 5972.6 3 Within 250m 5
Fundudolo 42 4510.0 Within 250m 4
Fundudolo 37 15590.5 3 Within 250m 6
Fundudolo 1 9848.7 Adjoin 4
Fundudolo 2 1513.7 1 Adjoin 0
Fundudolo 3 19814.2 2 Adjoin 6
Fundudolo 13 8579.0 1 Adjoin 4
Fundudolo 52 4530.5 2 Within 250m 2
Fundudolo 54 4700.8 2 Adjoin
Fundudolo 60 9629.6 1 Within 250m 2
Fundudolo 53 20410.5 1 Adjoin 12
Fundudolo 47 3781.3 More than 250m 3
Fundudolo 22A 4783.5 Within 250m 1
Fundudolo 19 9187.2 Within 250m 0
Fundudolo 7 8155.7 Adjoin 3
Fundudolo 5 1616.4 Adjoin 0
Fundudolo 58 4206.7 1 Within 250m 2
Fundudolo 56 3499.1 2 Adjoin 3
Fundudolo 57 22915.9 More than 250m 0
Fundudolo 48 20225.5 Adjoin 0
Fundudolo 11 2761.3 Within 250m 0
Fundudolo 59 734.2 Within 250m 1
Fundudolo 15 8983.3 1 ~jthin 250m 1
Fundudolo 33 5604.4 1 Within 250m 0
Fundudolo 20 5174.7 Within 250m 0
iFundudolo 8 720.9 1 Adjoin 0
Fundudolo 12A 616.9 1 Within 250m 0
Fundudolo 22B 1000.3 More than 250m 0
Fundudolo 28 826.9 ] Within 250m 0
Fundudolo 30 441.8 -I Within 250m 0
Fundudolo 31 880.4 Within 250m 0
Fundudolo 35 520.7 More than 250m 2
Fundudolo 36 2609.2 3 Adjoin 0
Fundudolo 40 595.0 Within 250m 0
Fundudolo 43 83098.5 Adjoin
Fundudolo 45 1043.5 1 Within 250m 0
Fundudolo 12B 1239.0 1 Within 250m 0
Fundudolo 32 4805.3 1 Within 250m 0
Nyakafunjo 46 16452.7 2 Within 250m 7
Nyakafunjo 12 9491.5 2 Within 250m 7
Nyakafunjo 31 3481.1 Within 250m 2
Nyakafunjo 4625.2 Within 250m 2
Nyakafunjo 45 1858.7 More than 250m 3
Nyakafunjo 52 8672.7 More than 250m 13
Nyakafunjo 28 16348.0 1 Adjoin 4
Nyakafunjo 38 7226.1 4 More than 250m 0
Nyakafunjo 51 908.1 More than 250m 0
Nyakafunjo 11 239.3 Within 250m 2
Nyakafunjo 47 752.2 1 More than 250m 2
Nyakafunjo 9 3076.2 2 Within 250m 5
Nyakafunjo 6 1912.1 1 Within 250m I
Nyakafunjo 23 4305.6 2 Within 250m 0
Nyakafunjo 49 1367.2 I More than 250m 4
Nyakafunjo 43 6572.5 1 Within 250m 0
Nyakafunjo 7 2370.2 2 Within 250m 11
Nyakafunjo 44C 3938.5 1 Within 250m 0
Nyakafunjo 35 4063.8 1 Within 250m 5
Nyakafunjo 34 2064.6 I Within 250m 0
Nyakafunjo 32 8887.3 Adjoin 5
Nyakafunjo 14 7187,5 2 Within 250m 0
Nyakafunjo 48 5067.5 2 Within 250m 3
Nyakafunjo 41 17571.2 Within 250m 10
Nyakafunjo 44 1001.8 1 Within 250m 3
Nyakafunjo 10 1948.6 2 Within 250m 5
Nyakafunjo 37 11675.6 2 Within 250m 6
Nyakafunjo 29 5076.5 1 Adjoin I
Nyakafunjo 15 1018.4 1 Within 250m 3
Nyakafunjo 21 279.0 1 Within 250m 0
Nyakafunjo 2 3237.7 1 Within 250m 10
Nyakafunjo 27 4948.5 Within 250m 2
Nyakafunjo 24 1662.3 1 Within 250m 0
Nyakafunjo 26 13510.0 '1 Adjoin 2
Nyakafunjo 40 3001.3 Within 250m 1
Nyakafunjo 8 2966.5 Within 250m 0
Nyakafunjo 30 4108.7 Within 250m 1
Nyakafunjo 3 3429.9 1 Within 250m 6
Nyakafunjo 4 770.5 1 Within 250m 0
Nyakafunjo 5 157.4 1 Within 250m
Nyakafunjo 16 201.9 1 Within 250m 2
Nyakafunjo 33 1591.9 1 Within 250m 0
Nyakafunjo 44B 600.4 Within 250m 0
TOTAL ·129 838936.9 169 313
Mean 6503.4 1 2
Median 3781.3 1 1
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Appendix 10. Focus Group Questions
1) If you were able to change something about where you were living what would
it be? [Group were asked to choose a symbol to represent this; they either selected
somethingfrom around the compound (i.e. stone), drew it on the ground or asked the
facilitator to draw it on a card. Thefacilitator then added the responses collected in
the semi structured interviews. From this complete list, the group was asked to rank
their top 3 most important issues. Each person was given 6 beans and asked to place3
next to the most important, 2for the next and 1for the next].
2) How does crop damage affect you/ your household/ your village?
3)[A time line drawn on the floor - January and December are marked at either end
and the seasons are indicated along it.} When on this time line does the most crop
damage occur? When are you most busy in the farm? When did/do you
traditionally hunt?
4) [A sketch map of the study area drawn on the ground, indicating farms belonging to
group members} Please draw on the map where most crop damage occurs.
5) [Group shown picture cards of the top six most troublesome speciesfrom Study
Season I)). Please place cards in order of the animal that causes most damage.
Please give a word that best represents each animal.
6) Have you heard of any good ways to protect your crops from damage? Are you
trying this? If not, why not? .
7) Who owns the forest?
8) Is there anything else you would like to discuss?
